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Over 4000 combat planes a month — the staggering production of America’s great aviation industry — more evidence of the 
ability of private enterprise and free men to overcome any odds when Freedom itself hangs in the balance. More and more 
Howell Motors are being used by the aviation industry and all other vital industries today. 


AMERICAN AIR POWER ---= 
Howell Motors help build it! 


Air power! Air superiority on every front! 
That’s the goal every aircraft plant in America is driving toward for 
Victory! 
After Victory, American Industry must continue to go forward—must 
not lose the new momentum of production if the needs of an awakened 
world are to be fulfilled. 
We are, all of us, working and fighting to perpetuate the American \ 
way —the only way that will make possible more liberty —a richer, 
fuller life, more happiness and security for all when Victory is ours. 
We're building Howell Motors today just as we've always built them . 
. joo sae , “She HOWELL IDEF 


— to the highest standards of quality and precision. 
For dependable performance in war work . . . for dependable per- in Electric Moto 5 


formance after the war — look into the Howell Idea in Electric Motors. 


HOWELL ELECTRIC MOTORS COMPANY 
HOWELL © Manufacturers of Quality Motors Since 1915 *§ MICHIGAN 
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SUPPLEMENTAL OIL FOR 
“HARDSHIP” CASES 

Those who face serious hardship 
under fuel oil rationing due to ab- 


normal conditions beyond their control 


may apply at their local boards for 
supplemental allotments, the Office of 
Price Administration announced last 
month. This supplemental ration pro- 
cedure covers all residential buildings, 
including private homes, apartment 
houses, and cold water flats. The new 
procedure provides that local boards 
may recommend to the appropriate 
OPA district office the issuance of 
additional coupons for residential 
dwellings when the consumer meets 
certain specified conditions and shows 
that the remaining ration is insuffi- 
cient to maintain minimum heating 
needs. 

At the same time, OPA announced 
that private homeowners, residents of 
multiple dwellings heated by oil 
stoves, and all commercial users may 
apply for an adjustment of their pres- 
ent ration to offset changes in circum- 
stances which increase their heating 
or hot water needs in certain limited 
instances. The first arrangement is 
designed to augment the rations of 
residential structures where, although 
basic heating needs have not in- 
creased, the original ration is insuffi- 
cient due to abnormally cold weather 
this winter or to like developments. 

The second will increase the ration 
of householders (with exception of 
those living in apartment houses 
heated by central plants) and com- 
mercial users where the original al- 
lotment has proved too small due to 
an increase in basic heating needs. 
Such instances may include cases 
where there is an increase in the num- 
ber of people living in a private home 
or where a commercial establishment 
is using more heating oil due to ex- 
tension in hours of operation. 


Banks, factories, office buildings, 
and all other commercial users of oil 
for heating may apply for an adjusted 
ration if their heat or hot water re- 
quirements have increased because of 
longer hours of operation or similar 
change of circumstances. In addition, 
they must show that they have taken 
all possible steps to reduce their con- 
sumption and that they cannot con- 
vert their equipment or use coal or 
wood stoves. 


The ration mechanism provides that 
consumers eligible for adjustment 
may apply at their local board for a 
substitute ration any time during the 
present heating year—that is, until 
September 30. A new application is 
to be filled out using the same form 


as used when applying originally 
(OPA R-1100 or 1101). 

This action is contained in amend- 
ments Nos. 45 and 46 to ration order 
11, effective March 13. 


MAXIMUM PRICE ORDER 
251 TO BE REVOKED 


Most parts of the construction in- 
dustry not already exempt from price 
control soon will be removed from 
regulation, Price Administrator Pren- 
tiss M. Brown announced March 22. 
However, repair and maintenance 
services which are a factor in civilian 
rents will remain under control. 


All general contracting activity and 
many types of subcontracting for jobs 
on new dwellings and factories as 
well as many of the services connected 
with the construction of a new build- 
ing will be formally excluded from 
price regulation. The administrator 
stated that the removal from price 
control would be accomplished through 
revocation of maximum price regu- 
lation No. 251 (construction services 
and sales of building and industrial 
equipment and materials on an in- 
stalled or erected basis). 

The necessity for a specific regu- 
lation over the entire construction 
field has been eliminated almost com- 
pletely by the influence of wartime 
limitations on civilian construction 
and the drastic decline of contracting 
activity, Mr. Brown stated. However, 
certain construction activities which 
are factors in the preservation of 
rent ceilings will remain under con- 
trol of other price measures. 

The administrator pointed out that 
most of the industry is now active in 
military construction and other gov- 
ernment building activities which 
previously have been exempted from 
regulation. The remaining construc- 
tion activities, which were subject to 
OPA control, will be exempted, ex- 
cept in cases where transfer to other 
regulations will be announced. Ex- 
amples of construction work which 
will remain under control are as fol- 
lows: 

Repair services, including repair 
and maintenance of heating plants. 

Sheet metal work. 

The sale of goods—such as roofing, 
flooring, and siding—on an installed 
basis when such materials are neces- 
sary for the maintenance of existing 
structures. 

The sale of building materials on 
an installed basis where the items are 
sold on a unit basis. Materials such 
as pipe and fencing, and mechanical 
equipment such as water heaters and 
furnaces, when sold on an installed 
unit basis, will remain under control. 
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The prices for materials purchased 
by the industry will also remain sub- 
ject to applicable price regulations 
and wages paid—subject to applicable 
wage controls of the National War 
Labor Board and the Wage Adjust- 
ment Board. 


ORDER 1-42 ON 
PIPE FLANGES AMENDED 


To reduce the demand for steel 
flanges, schedule 2 of limitation order 
L-42 has been amended to permit 
greater use of grey cast iron and 
malleable iron in pipe flange manu- 
facture. WPB officials pointed out 
that order L-252 permits malleable 
iron bodies for several pressure 
classes of valve. The malleable iron 
screwed and lapped joint flanges listed 
in schedule 2 will become available 
for the malleable iron body valves 
permitted under L-252. 

The amended schedule lists the 
sizes of pipe flanges, in the produc- 
tion of which grey cast iron or mal- 
leable iron are allowed. It also per- 
mits the production of malleable iron 
screwed flanges, blind flanges, reduc- 
ing screwed flanges, and lap joint 
flanges in those pipe sizes in which 
grey cast iron is allowed. Grey cast 
iron lap joint flanges are permitted 
in additional pipe sizes. 


Cc. E. SCOTT HEADS 
UNIT HEATER ASSOCIATION 


At the seventeenth annual meeting 
of the Industrial Unit Heater Asso- 
ciation, held in Detroit last month, C. 
E. Scott was elected president, E. W. 
Petersen was elected vice-president, 
and L. O. Monroe was named secre- 
tary-treasurer. 


FIREPLACE CALLED AN 
“EFFICIENT EXHAUST FAN” 


E. P. Heckel, of E. P. Heckel and 
Associates, a member of HPAC’s 
board of consulting & contributing 
editors, has been active in fuel oil 
rationing work as a consultant to a 
local board. He noticed that many oil 
users who had fireplaces in their 
homes were running over their oil ra- 
tions, and decided to do some investi- 
gating. 

Results of an informal study of one 
house, for which complete plans were 
available and in which the fireplace 
was in use constantly, indicated that 
as much as 700 to 800 cfm of air 
was drawn into the fireplace, heated, 
and wasted up the chimney. Mr. 
Heckel concludes that the ordinary 
fireplace is a fairly efficient exhaust 
fan, and that its use increases rather 
than reduces oil consumption for heat- 
ing the building. 
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NEW ENGLAND OIL 
SALES 76% OF NORMAL 


Heating oil sales in New England 
by the 13 principal supplying com- 
panies amounted to 75.9 per cent of 
normal during the four month period, 
October through January, it was an- 
nounced last month by Petroleum Ad- 
ministrator for War Harold L. Ickes. 

Normal demand was calculated on 
a basis of a weighted average of the 
temperatures in four principal New 
England cities— Boston, Portland, 
Hartford and Providence. 


CHANGE TO HAND 
FIRING JUMPS COSTS 


In anticipation of the threatened 
and now very much evident oil short- 
age, boiler plants in 13 buildings of 
the New York Telephone Co. in Man- 
hattan were converted to coal burning 
last summer, as a result of which fuel 
oil requirements for heating were re- 
duced by over 90 per cent. 

Boilers were converted to hand fir- 
ing anthracite coal burning. Conse- 
quently, it was necessary to employ 
firemen during the heating season 
and, in view of the full time nature 
of telephone service, constant boiler 
attendance is required at the larger 
buildings to maintain around-the-clock 
heating. Based on experience during 
the current heating season, the ex- 
pense of operating the heating boilers 
with coal is about 50 per cent greater 
than that with oil, the increase being 
chiefly attributable to additional labor 
requirements, according to George N. 
Butz, superintendent of buildings and 
supplies. 


WAR ACTIVITIES OF 
CONTROL MAKER REPORTED 


The Minneapolis-Honeywell Regula- 
tor Co., although totally without 
previous experience in the field, has 
in the space of two years become one 
of the country’s leading volume pro- 
ducers of ordnance fire control equip- 
ment, Harold W. Sweatt, president, 
announced in the annual report mailed 
to stockholders last month. 

The company’s standard line prod- 
ucts were made during the year in re- 
stricted quantities to fill the needs 
for heating, air conditioning, and 
other controls for Army camps, war 
plants, government buildings, and 
other priority purposes, as well as 
for permissible service and mainte- 
nance of existing installations, the 
report said. The Brown Instrument 
Co. division operated at a high level 
throughout the year to meet a con- 
stantly growing demand for indus- 
trial control instruments for war 
production. 
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In connection with its production of 
heating control equipment, the com- 
pany volunteered to conduct schools 
for Army personnel in the design, 
operation, and servicing of heating 
controls and systems, whether manu- 
factured by it or others, to make pos- 
sible the most efficient operation of 
the Army’s installations. During 
1942 more than 10,000 uniformed men 
went through schools conducted at 
each major camp in the country, it 
was stated. 


FACES POST WAR PERIOD 
WITH CONFIDENCE 


Controverting those who say that 
America must have an inevitable col- 
lapse after the war, or that govern- 
ment must take over the job of pro- 
viding the things that people need 
and want, Cloud Wampler, president 
of Carrier Corp., last month asserted 
his belief that American industry can 
provide good standards of living in 
the post war period. Mr. Wampler 
speke on a national radio network. 

“Every war has brought advances 
in technology—new  products—new 
horizons. The present conflict tran- 
scends all others in this respect. When 
the war is over, a multitude of scien- 
tific developments will be harnessed 
by industry and there will be gen- 
erated an advanced type of industrial 
revolution,” he said. 

“During the war there is being 
created the greatest pent-up demand 
for goods—both consumer and dur- 
able—that this country or any other 
has ever seen,” he pointed out. 

Carrier Corp., a leading manufac- 
turer of air conditioning and refriger- 
ation equipment, recently reported for 
the fiscal year ended October 31, 1942, 
net income of $541,564, equivalent 
after all charges including taxes to 
$1.33 per share. The report states 
that 95 per cent of the business writ- 
ten by the corporation during fiscal 
1942 was for war purposes. In: this 
work, standard products are normally 
used, although the requirements ‘pecu- 
liar to numerous jobs haye..led to 
many special designs. 


DRAFT DELAYS FOR 
ENGINEERING STUDENTS 


According to a directive issued by 
the national selective service head- 
quarters last month, freshmen, callege 
students in engineering are ‘to, be al- 
lowed draft deferments until- gradua- 
tion. The directive covers students 
who will complete their work, before 
July 1, 1945. 

Among the courses of study inclyd- 
ed are heating, ventilating, refriger- 
ating, and air conditioning engineer- 
ing. 


VENTILATION FOR SHIPS 
UNDER CONSTRUCTION 


A slight error appeared in th, 
drawing on p. 711 of the article Ven. 
tilation for Ships Under Constructioy 
in the December, 1942, HPAC. Diam. 
eters of the adapter for the 7000 cfm 
fan were given as 9 in. and 16 jp. 
which are incorrect as the fan exhaust 
port is 22 in. The 9 and 16 in. dimen. 
sions are correct for 2500 cfm fans. 
which size is used wherever possible 


GOOD NEWS FOR 
FUEL OIL DEALERS 


Envelopes will replace the gummed 
sheets, form OPA R-120, for fuel oi 
coupons when current supplies of th. 
sheets are exhausted. General ration 
order No. 7 allows for the use of 
sealed envelopes and specifies th: 
manner in which they must be used 
Only coupons of the same type and 
value and with the same validity 
period may be enclosed in the same 
envelope. 

The person who encloses the cov- 
pons in the envelope must inscribe 
in ink on the face of the envelope the 
number and type of coupons enclosed, 
their total value and the represented 
commodity (fuel oil), together with 
his name (or company) and address. 
In addition, he must sign his name 
across the sealing flap of the envelope, 
indicating certification of the state- 
ments written on the face. 


1860 MALCOLM McDOWELL 1943 
By V. L. Sherman 


If air conditioning and other scien- 
tific research ever had “a friend at 
court” that one was Malcolm McDow- 
ell, one of the finest and best loved of 
all newspaper men. His ability to 
translate technical and complicated 
phraseology into terms an ordinary 
mortal could understand was most 
unusual, and saved from obscurity 
many commendable projects. 

Mr. McDowell covered the World's 
Columbian Exposition in Chicago in 
1893 for the Chicago Record. In 1933 
and 1934, at the age of 72, Mr. Mc- 
Dowell covered the Century of Prog- 
ress in Chicago for the Chicago Daily 
News. He knew of the progress in in- 
dustrial air conditioning and, with 
his always ready background, public- 
ized residential air conditioning in 
a way the public could understand. No 
man in the industry ever did more to 
promote its healthy growth. 
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Interrupted Electric Service willl 


not stop this NASH Heating Pump! | 





In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is independent of electric 
current failure, and continues to operate 
as long as there is steam in the system. 


This is because the prime motive power of 
this economical pump is a special steam 
turbine, controlled by a unique “Vapor 
Turbine Valve’, which automatically by- 
passes from the heating main a small 
portion of steam, the exact amount neces- 


THE NASH ENGINEERING COMPANY| 


205-A WILSON ROAD, SOUTH NORWALK, CONNECTICUT, U. S. A: 
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sary to develop the power needed to re- 
move the condensate and maintain the 
required vacuum on the system. Even this 
small amount is passed immediately back 
to the mains, and goes on to the system 
with little heat loss. This pump operates 
on any system, high or low pressure. 


The Vapor Turbine is a most economical 
pump, for the elimination of electric current 
does away with current cost, the largest 
single item in the operation of an ordinary 
return line heating pump. Bulletin on request. 
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WATER oPRAYED DIRECT 
EXPANSIUN COILS 


e Their Theory and Uharacteristics 


Although Used Extensively in the Manufacture and the Testing of War 
Goods, the Fundamentals of Such Coils Have Never Before Been 


Analyzed as Completely as in This Treatment by William Goodman 


SUMMARY—Sprayed direct ex- 
pansion coils are widely used in 
air conditioning and refrigera- 
tion work. Coils sprayed with 
water are used in air condition- 
ing, and brine sprayed coils are, 
of course, used in low tempera- 
ture air conditioning and refrig- 
eration installations. Because 
such coils are used extensively 
today for all kinds of manufac- 
turing. and testing in connection 
with the war effort, a funda- 
mental treatment of their theory 
and characteristics is especially 
timely. In spite of the fact that 
such coils have been used for 
many years, such a treatment 
has never before been pub- 
lished. . . . In the article of 
which this is the first part, the 
theory and characteristics of 
water sprayed coils are covered 
= ina simple and thorough fash- 
ion with many illustrative ex- 
amples to show not only how 
the characteristics of such coils 
are computed, but also to show 
the effect of variations in the 
various quantities which affect 
the performance. A _ thorough 
understanding of the basic char- 
acteristics and theory of sprayed 
coils should result in much more 
efficient and satisfactory  in- 
stallations. .. . Mr. Goodman is 
consulting engineer, the Trane 
Co., and a member of HPAC’s 
board of consulting & contrib- 
uting editors 


WIRECT EXPANSION coils sprayed with 


used in air conditioning and refrig- 


tallations. 


When coils are sprayed, the water 


yr } 


byright, 1943, by William Goodman. 


either water or brine are extensively 


ration. Water sprayed coils are fre- 
quently used for above-freezing-tem- 
erature installations, especially where 
cleanliness and freedom from odors 
ire important. Brine sprayed coils, of 
course, are used for low temperature 
refrigeration and air conditioning in- 


orine is recirculated continuously 


from the tank below the coil to the 
spray nozzles as shown in Fig. 1. The 
water is neither heated nor cooled as 
it flows through the piping between 
the tank and the nozzles. The heat 
added by the pump itself is negligible 
compared to all the other quantities 
involved and may be ignored for the 
purposes of the present discussion. 
Although vertical air flow through a 
horizontal coil is shown in Fig. 1, 
equipment in which the air flows hori- 
zontally through vertical coils is quite 
common. 

The air as it flows through the 
sprayed coil surrenders heat and 
moisture to the water film covering 
the coil. But the water, as fast as it 
receives this heat, transfers it in turn 
to the boiling refrigerant inside the 
tubes. Because the water is neither 
heated nor cooled as it flows through 
the piping, it is obvious that the 
water must attain an equilibrium tem- 
perature which remains constant for 
any one given set of operating con- 
ditions. 

Because the water temperature re- 
mains constant, the change in the con- 
dition of the air as it flows through a 
sprayed coil can be represented by a 
straight line on a_ psychrometric 
chart' whose coordinates are specific 
humidity and enthalpy (total heat). 


Whenever water and air are in di- 
rect contact with each other, the 


\For such a chart, see HPAC, June. 
1929, p. 359. A chart of this kind is also 
included in the book Air Conditioning 
Analysis, published by MacMillan. In this 
article all further references to psychro- 
metric charts will be understood to refer 
to these charts. Furthermore, values of 
enthalpy (total heat) used in solving ex- 
amples throughout this article are ob- 
tained from the tables in the above 
mentioned book. The values of total heat 
in the book are always 10 Btu higher 
than the values in the psychrometric 
tables published in HPAC, January to 
April, 1939. Ten Btu was added to all 
values in order to eliminate negative 
values of total heat at low temperatures 
Incidentally, this same difference of 10 
Btu will be observed for corresponding 
points on the psychrometric charts in 
HPAC and the psychrometric charts in 
the book. 
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change in the condition of the air can 
be represented by a straight line on 
the psychrometric chart if the tem- 
perature of the water remains con- 
stant’. Hence, in the sprayed cooling 
coil, because the temperature of the 
water is constant, the change in the 
condition of the air as it flows through 
the coil can be represented by a 
straight line. As is shown diagram- 
matically on the skeleton psychromet- 
ric chart of Fig. 2, the straight line 
is drawn between the point on the 
chart representing the initial condi- 
tion of the air and the point on the 
saturation curve intersected by the 
dry bulb temperature line which is 
equal to the constant temperature of 
the spray water. In Fig. 2, point / 
represents the initial condition of the 





























p. 17 Air Conditioning Analysi A 
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Fig. 1—Diagrammatic illustration of 
sprayed direct expansion coil in air 
conditioning unit. Although this illus- 
tration shows a horizontal coil with 
vertica! air flow, vertical coils with 
horizontal air flow are also used 
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air entering the 
coil, point 3 
represents the 
constant tem - 
perature of the 
spray water, 
and point 2 rep- 
resents the final 
condition of the 
air leaving the coil. Point 2, represent- 
ing the condition of the leaving air, 
can lie anywhere between points J and 
2. Its exact location depends upon the 
coefficients of heat transmission, the 
amount of surface, and the amount of 
air. The influence of these quantities 
upon the location of point 2, and hence 
upon the capacity of the sprayed coil, 
will be discussed in detail, and meth- 


ods will be presented for calculating 
these quantities as well as the loca- 
tion of point 2 on Fig. 2. For the pres- 
ent, the discussion will be confined 
entirely to water. 

A line like 1-3 of Fig. 2 will for 
convenience be called a »ndition line. 
For a given spray water temperature 
and initial condition of the air, all of 
the points representing the possible 
final conditions of the air leaving 
sprayed coils of various areas must 
lie on the condition line. 


Total Heat Removed by Coil 


Although heat is removed from the 
air and moisture condensed from it, 
there is no need to evaluate sepa- 
rately the transfer of heat and mois- 


Table 1 — Values of Z and N./N for Values of M 















































N L N L N L 
M Z - M Z - M Z son 
N N N 
0.00 0.0000 1.0000 0.45 0.3624 0.8053 1.30 0.7275 0.5596 
01 .0100 0.9950 46 3687 8016 32 .7329 .5552 
.02 .0198 0.9900 47 .3750 .7979 34 7381 .5509 
.03 .0296 0.9851 48 .3812 -7942 36 .7433 5466 
.04 .0392 0.9803 .49 .3874 .7906 38 7484 .5423 
0.05 0.0488 0.9754 0.50 0.3935 0.7869 1.40 0.7534 0.5381 
.06 .0582 .9706 52 4055 7798 42 .7583 .5340 
07 .0676 .9658 54 4173 -7727 44 7631 5299 
08 .0769 .9610 56 4288 7657 .46 7678 .5259 
09 0861 9563 58 4401 . 7588 .48 7724 .5219 
0.10 0.0952 0.9516 0.60 | 0.4512 0.7520 1.50 0.7769 0.5179 
11 1042 .9470 62 4621 745 .55 7878 5082 
12 1131 .9423 64 4727 7386 .60 7981 4988 
13 1219 9377 66 4831 7320 -65 8080 4897 
14 1306 .9332 68 4934 7256 .70 8173 .4508 
0.15 0.1393 0.9286 0.70 | 0.5034 0.7192 1.75 0.8262 0.4721 
16 1479 9241 72 .5132 -7128 80 8347 4637 
17 1563 9196 74 5229 7066 85 8428 4555 
18 1647 9152 76 .5323 .7004 .90 8504 4476 
19 1730 9107 78 5416 6944 95 .8577 .4399 
0.20 0.1813 0.9063 0.80 0.5507 0.6883 2.00 0.8647 0.4323 
21 1894 -9020 82 5596 -6824 10 .8775 .4179 
22 1975 8976 84 5683 -6765 20 8892 4042 
23 2055 .8933 86 .5768 6707 30 8997 8912 
24 2134 .8890 88 .5852 .6650 40 9093 3789 
0.25 0.2212 0.8848 0.90 0.5934 0.6594 2.50 0.9179 0.3672 
.26 2289 .8806 .92 6015 .6538 60 9257 .3560 
27 2366 .8764 94 .6094 6483 .70 9328 3455 
28 2442 -8722 96 6171 -6428 80 9392 3354 
29 2517 .8681 98 6247 6374 90 .8450 .3259 
0.30 0.2592 0.8639 1.00 0.6321 0.6321 3.00 0.9502 0.3167 
31 .2666 .8598 .02 .6394 .6269 10 .9550 .3080 
32 .2739 8558 04 -6465 -6217 .20 9592 .2998 
33 .2811 8517 06 6535 -6166 .30 .9631 .2919 
34 .2882 .8477 08 6604 .6115 .40 9666 .2843 
0.35 0.2953 0.8437 1.10 0.6671 0.6065 3.60 0.9727 0.2702 
36 .3023 .8398 12 6737 6015 ‘80 | 0.9776 .2573 
37 .3093 .8359 14 .6802 .5966 Inf. 1.0000 -2512 
38 3161 .8319 16 6865 -5918 
39 3229 .8281 18 6927 5871 
0.40 0.3297 0.8242 1.20 | 0.6988 0.5823 
41 .3364 8204 22 7048 5777 
2 .3430 .8166 24 7106 .5731 
43 3495 .8128 26 7163 5685 
44 3560 .8090 28 7220 .5640 
Symbols 


A =a4drea, in sq ft; 
f, ==coefficient of heat transfer be- 
tween air and water (through 
air film), Btu per hr per deg per 
sq ft; 
fx =coefficient of heat transfer be- 
tween wall of metal tube and 
evaporating refrigerant (refrig- 
erant film coefficient), Btu per 
hr per deg per sq ft; 

=coefficient of heat transfer be- 
tween water and metal wall of 
tube (water film coefficient), Btu 
per hr per deg per sq ft; 

G =weight of dry air through coil, 
Ib per hr; 


f 
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G, =weight of outdoor air supplied to 
conditioned space, lb per hr; 

h; =initial enthalpy (total heat con- 
tent) of air entering sprayed 
coil, Btu per lb of dry air; 

h.=enthalpy (total heat content) of 
saturated air at a temperature 
equal to the temperature of the 
spray water, Btu per lb of dry 
air; 

M =a quantity defined by equation 2; 

N =a quantity defined by equation 6; 

N.=limiting value of N as defined by 
equation 8; 

Q =total quantity of heat removed 
from the air, Btu per hr; 
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ture from the air to the ate, 
Instead, the total heat transfe o4_ 
which includes both the sensib! he; 
surrendered by the air and the atent 
heat of the moisture—depend. op), 
upon the wet bulb temperature f {}, 
air and the temperature of the «pra, 
water. The heat transferred fr: » ¢), 
air to the water can be compu od }y 
means of the following equati.»: © 


Q=G (hi—he) Z...... 0 


This equation is derived in th: May 
1938, issue of HPAC, p. 327, «ppen. 
dix 1. 

The value of the factor Z can hp 
found in Table 1 after first computing 
another factor, M, by means of th: 
following formula: 





The factor Z might be called th 
“efficiency” of the coil because it rep. 





A 





Temperature 


a 


~ 
t 


Fig. 2—The cooling of air in a sprayed 
coil takes place along a straight line 
on the psychrometric chart. Point | 
represents the initial condition of the 

air entering the coil; point 2, the fina! | 
condition of the air leaving the coil; | 
and point 3, the temperature of the © 
spray water. Point 2, representing 
the final condition of the air, can lie 
anywhere along line 1-3, depending — 
upon the area of the coil. Line 1-3 s 
called the condition line because the 
points along it represent the fina! 

condition of the air 


R =ratio of external to internal sur 
face of coil; 

tn —temperature of refrigerant, F: 

tw ==temperature of spray water, F; 

t’: =initial wet bulb temperature of 
air, F; 

U =overall coefficient of heat trans 
fer from spray water to evapo 
ating refrigerant, Btu per hr pe’ 
deg per sq ft (defined by equ* 
tion 4); 

Z =a quantity that depends on 
(see Table 1); 

@ =angle on spray water-air char 
(see Fig. 4). 





nts the ratio of the actual heat 


at 
te ‘: isferred through a coil to the 
heat amount that could be transferred 


through a coil having either an in- 
only finite amount of surface or an infinite 
f the coefficient of heat transfer between 
the air and the water. 


pray 
1 the The amount of heat transferred 
from the air to the water is, of 


course, equal to the amount of heat 
which is transferred in turn from 
(1) the water to the boiling refrigerant 
inside the coil. The amount of heat 
transferred from the water to the 
refrigerant can be computed by means 
of the following equation: 


Q=U (tw—tr) A........ [3] 


In this equation the value of U is 
computed by means of 


Fig. 3—Spray water-air chart s 
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The derivation of equations 3 and 4 
is given in HPAC, May, 1938, p. 327, 
appendix 2. 

The total heat removed from the 
air by the coil can be computed by 
means of either equation 1 or equa- 
tion 3. The heat transfer coefficient 
f, in equation 2 and the coefficients 
f»~ and fx must be determined experi- 
mentally or estimated from whatever 
data can be found in the published 
literature. 


Spray Water Temperature 


Before either equation 1 or equa- 
tion 3 can be used, the temperature 
of the spray water must be known. 


so = 
YyITIeer 


100 105 110 


TEMPERATURE F 
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As is shown be- 
low, for a given 
coil having a 
given coefficient 
of heat trans- 
fer and area, 
and a_ given 
quantity of air, 
the temperature 
of the spray water depends only upon 
the initial wet bulb temperature of 
the air and the constant temperature 
of the boiling refrigerant. Dividing 
equation 1 by equation 3, the follow- 
ing equation is obtained. 


h, — hw UA 





















































SE iene [5] 
tw — tr ZG 
For convenience, let 
UA 
Nn ccc ccc cccccs [6] 
ZG | 
Hence, 
hy ie 
—______ —WN ....[7] 
tw — tp, 
In solving equation 
7, two cases arise in 
practice. In the first 
case, the area of the / 


coil and the air quan- 
tity are given as well 
as the various coef- 
ficients of heat trans- 
fer. In this case, the 
temperature of the 
spray water is to be 
found for a given wet 
bulb temperature of the 
entering air and tem- 
perature of the refrig- 
erant. In the second 
case, the temperature 
of the spray water is 
assumed for given en- 
tering wet bulb and re- 
frigerant temperatures. 
The problem is then to 
find either the coil area 
or the air quantity cor- 
responding to the given 
spray water tempera- 
ture. The method of 
solving the first case in 
which the temperature 
of the spray water is to 
be found for a given 
area and air quantity is 
discussed in the follow- 
ing paragraphs. The 
solution of the second 
case will be discussed 
later. 

If the area of the 
coil, the quantity of 
air, and the other quan- 
tities needed to find the 
value of N are given, 
equation 7 can be used 
to compute the tem- 
perature of the spray 
water corresponding to 
a given initial wet bulb 
temperature and _ re- 
frigerant temperature. 
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However, inas- 
much as both h. 
and t. appear in 
equation 5, this 
equation cannot 
conve ni- 
ently be solved 
by ordinary 
algebraic meth- 
ods; trial and error must be used. 
However, the spray water-air chart 
of Fig. 3° can be used to find the spray 
water temperature directly. 

Equation 7 can be represented by 
a straight line on the water-air chart* 
of Fig. 3. The slope of this straight 
line depends only upon the value of 
N. This is illustrated diagrammat- 
ically in Fig. 4, where line 8-4 is a 
straight line representing equation 7 
drawn at an angle 8 which depends 
only upon the value of N. The actual 
value of the angle © for any value of 
N can be found in Table 2. 


To determine the spray water tem- 
perature, first compute the value of 
N for the coil by means of equation 
6. Next find the corresponding value 
of © in Table 2. Then referring to 
Fig. 4, which illustrates the method 
of using the water-air chart, locate 
point 3 at the intersection of the hor- 
izontal line representing the initial 
enthalpy (heat content) of the air 
and the vertical line representing the 
constant temperature of the boiling 
refrigerant. Through point 3 draw a 
diagonal line at an angle © with the 
horizontal. Point 4 is located where 
this diagonal line intersects the sat- 
uration curve for the given baro- 
metric pressure —ignore the curves 
for all other barometric pressures. 
The temperature of the spray water 
is read on the vertical line through 
point 4. 

The initial total heat content of 
the air depends very nearly upon the 
initial wet bulb temperature of the 
air. Consequently, if the initial wet 





earns from Air Conditioning An- 
alysis. 
*p. 205, Air Conditioning Analysis. 


Fig. 4—Diagrammatic _ illustration 
showing how spray water tempera- 
tures are determined on water-air 
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Table 2 — Values of N and 0 























N 7 (90—8O) N 0 (90—@) N 0 nN 
0.00 v— 0 90°— 0’ 0.50 |} 38°—68° | 51°— 2° 1.20 62°—45" | 
01 0 —56 89 — 4 51 39 —31 50 —29 1.22 aS 
02 1 —51 ss 1 9 52 40 — 4 49 —56 1,24 63 —30 | 

.03 2 —47 $7 —13 .53 40 —36 49 —24 1.26 63 —52 | 

.04 3 —42 86 —18 54 41 — 8 48 —52 1.28 64 —13 | 
0.05 4°—37 85°—23’ 0.55 41°—410’ | 48°—20’ 1.30 64°—34 

.06 5 —33 84 —27 56 42 —10 47 —50 1.32 64 —54 

07 6 —$8 83 —32 57 42 —41 47 —19 1.54 65 —14 | 

.08 7 —22 82 —38 58 43 —10 46 —5O 1.36 65 —33 | 

.09 $ —17 81 —43 59 43 —40 46 —20 1.38 65 —52 | 

| 

0.10 9°—11' | 80°—49"|| 0.60 |} 44°— 9° | 45°—51 1.40 || 66°—10" | 
ll 6 — § 79 —55 61 44 —37 45 —23 1.42 66 —28 | 

12 | 10 —59 | 79 —1} 62 |} 45 —5 | 44 —55 1.44 || 66 —46 | 
13 11 —53 78 — 7 .63 45 —32 44 —28 1.46 s7— 3 | 
14 12 —46 77 —14 64 46 — 0 44— 0 1.48 67 —20 
0.15 || 13°38’ | 76°—22"|| 0.65 |] 46°—26° | 43°—34"!| 1.50 || 67°—36 

16 || 14 —31 75 —29 66 || 46 —52 43 — 8 1.55 || 68 —15 

17 15 —23 74 e—37 .67 47 ~-38 42 —42 1.60 3 —52 | 

1 16 —14 73 —46 68 || 47 —44 42 —16 1.65 || 69 —28 | 

19 17 — & 72 —55 .69 48 — 8 41 —52 1.70 70 e 
0.20 17°—56" | 72°— 4°!) 06.7 48°—33’ | 41°—27’ 1.75 || 70°—33° | 

21 18 —46 il —l4 7 48 —57 41 — 3 1.80 71 — 3 

22 19 —35 70 —25 .72 49 —21 40 —39 1.85 vi $1 

23 20 —24 69 —36 || 73 49 —45 40 —15 1.90 71 —59 

24 21 —13 68 —47 74 50 — 7 39 —53 1.95 72 —25 
0.25 22°— 1 67°—59’ 0.75 50°—30 39°—30° 2.00 72°—49 

26 22 —49 67 —11 76 50 —52 39 — 8 2.10 73 —36 

27 23 —36 66 —24 77 51 —14 38 —46 2.20 74—18 | 

28 24 —22 65 —38 .78 51 —36 38 —24 2.30 74 —57 | 

29 25 — 8 64 —52 .79 51 —57 38 — 3 2.40 75 —3: 
0.30 || 25°—53' | 64°—7"|| 0.80 |] 52°—18" | 37°—42"|| 2.50 || 76°— 7° | 

31 26 8 63 —22 82 52 —59 37 — 1 2.60 76 —38 

32 27 —22 62 —38 || 84 53 —39 36 —21 2.70 17 — 6 

33 23 — 6 61 —54 86 54 —17 35 —43 2.80 77 —33 

34 298 —49 61 —11 88 54 —55 35 — 5 2 90 77 58 
0.35 29°—31’ | 60°—29’|| 0.90 55°—31’ | 34°—29° 3.00 78°—21° 

36 30 —13 59 —47 92 a 33 —54 3.50 79 —59 | 
37 30 —54 59 — 6 94 56 —40 33 —20 4.00 81 13 |; & 
.38 31 —35 58 —25 | .96 57 —13 32 —47 4.50 82 —11 7 

39 32 —15 57 —45 || 98 57 —45 32 —15 5.00 || 82 —5s7 | 7 
0.40 32°—54 57°— § 1.00 58°—17’ 31°—43’ 6.00 || s4°— 7” ; 
41 || 33 —33 56 —27 || 1.02 || 58 —47 31 —13 7.00 || 84—57 | 5 

42 34 —12 55 —48 || 1.04 59 —16 30 —44 8.00 85 —35 { 
43 3 49 55 —11 1.06 59 —45 30 —15 9.00 s6 — 4 

44 || 35 —26 54 —34 1.08 || 60 —13 | 29 —47 || 10.00 || 86 —2s 
0.45 96°... 3 53°—57’ 1.10 60°—40" | 29°—20’)| 12.00 g7°— 3 

46 36 —39 ‘3 —21 1.12 61 — 6 28 —54 14.00 7—28 | 
AT 37 —15 52 —45 1.14 61 —32 28 —28 16.00 a7 —47 | 2 
48 37 —50 52 —10 1.16 61 —57 33 — 3 18.00 s—32 | 
49 38 —24 51 —36 1.18 62 —21 27 —39 Inf 9 — 0 | 






































bulb temperature of the air is given, 
the horizontal line corresponding to 
its enthalpy can be found directly on 
the water-air chart as illustrated in 
Fig. 4. First locate, on the scale of 
temperature, point 1 representing the 
initial wet bulb temperature of the 
air. Locate point 2 where the vertical 
line of temperature through point J 
intersects the saturation curve for 
the given barometric pressure. The 
horizontal line through point 2 rep- 


resents the initial enthalpy of the air 
This method of using the approxi- 
mate enthalpy instead of the true 
enthalpy will be used throughout this 
article. For more accurate results 
the true enthalpy corresponding 
the actual initial condition of the air 
should be used. The true enthalpy 
can be read either from the psychro- 
metric chart or computed from data 
in psychrometric tables.’ 


Sp. 19, Air Conditioning Analysis 


IF WE HADN’T EXPORTED SCRAP TO JAPAN WOULD IT HAVE MADI 
ANY DIFFERENCE IN THE AMOUNT OF MUNITIONS MADE BY JAPAN? 


It is hardly conceivable that the 
comparably small amount of scrap 
sent to Japan would make or break 
Japan’s armament program. 

At our present rate of scrap con- 
sumption in the United States, the 
amount exported to Japan in 10 years 
would only last our furnaces a little 
over two months. 

In fact, our shipment of scrap to 
Japan may actually be said to have 
injured her production capacity. For, 
had she not received these shipments, 
Japan would have built blast furnaces 
with which to manufacture steel from 
her ample pig iron in Manchukuo. 
Instead of that, she built open hearth 


furnaces which can no longer be sup- 
plied with scrap from the Unite 
States. Japan is, therefore, geared 
for scrap and being almost impove- 
ished in that material, has bee 
greatly embarrassed.—Business Press 
Industrial Scrap Committee, 3°! 
Empire State Bldg., New York, . } 


—— 





GET YOUR SCRAP 
IN THE FIGHT! 
SALVAGE FOR VICTORY 


—< 
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A who holds a clas 1 or class 2 coupon sheet and whose fue! oi] on 
currently valid coupons are losulticient to meet rainimmum heating 
apply on this form for currently valid coupons in exchange 


may 
for coupons not yet valid. 


All applicants must answer items I through 5 


Trex L: 


(a) Is the applicant the same person to whom the 
unexpired rations (including auxiliary rations) 
were issued for heat or hot water? Date = 


(Indicate answer by placing “X” in appropriate 
box). 


Yes. (€ No. 


(6) If answer is “no,” print or type the . 


address(es) of applicant(« 
rations: 


 ». (and for exchange of coupons) 
‘he owner or controlling the 
’ aanent (or agent of e 
. for furnishing heat or hot water, or ath, 


premises, who during the 
héat or hot water ration f 


use of oil or kero- 
ither of them) de- 







required for the purpose?s) 
can be maintained in the premise< 
issued. 


hot water, if more hot water is required for the purpose(s) 
in item 14 than can be obtained by use of the hot water ration 
issued. 


This form may be reproduced 


sos UNITED STATES OF AMERICA 
PRICE ADMINISTRATION 
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Date of application 


“(Middle initia) 


(Number and street or R. ¥. Do 


City or post office 


Form Approved 
Budget Bureau No. % KO) 


Applicant’s name and address 
(PRINT OR TYPE) 


Last name) 





unt» istat 





Board No. 
Ration rejected (cheek 


Ration issued by - 
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Record of Action of Board 
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me What Changes Should Be Made e 


MEMBERS of the American Society 
of Heating and Ventilating Engineers, 
functioning through the society's na- 
tional war service committee and sim- 
ilar committees set up by various lo- 
cal chapters, have done an outstand- 
ing job this heating season in assist- 
ing local rationing boards on problems 
involving fuel oil. In many cases, 
engineers have become regular board 
members, and in others they have 
served as consultants to such boards. 
... The editors recently asked some 
of those who have been particularly 
active in this work to comment on 
the present rationing scheme and any 
suggested improvements for next 
winter. The first three of the follow- 
ing communications are in answer to 
this request; they are supplemented 
by contributions and items from other 
sources, and further comment from 
readers is invited. 


SUCCESS OF RATIONING 
REQUIRES ENGINEERS’ AID 


THE FUEL oil rationing regulations 
established and put into effect dur- 
ing the 1942-43 heating season in- 
volved problems for both oil users 
and distributors. The basic problem, 
however, was that of the ration—how 
much oil the consumer was to be al- 
lowed. This is the one that concerned 
and still concerns the millions of 
fuel oil users in the United States, 
the one that determines comfort, and 
the one that might well influence 
health. 

The formula that was used last sea- 
son in arriving at the amount of oil 
‘that would be allowed for heating was 


a very general one that depended for 
its accuracy upon the correctness 
of the assumption that there would be 
a reasonably uniform relationship be- 
tween the floor area of a heated build- 
ing and the heat loss from it. From 
the viewpoint of the heating engineer 
it was far from scientific and could 
fit only those cases that came under 
some typical class of construction and 
where exposed wall, roof, and window 
area bore a fixed relationship to the 
floor area. Since most of the heat 
loss from a building is through out- 
side walls and roof, a more nearly 
correct formula could have been 
evolved using these measurements 
instead of floor areas. No doubt the 
user would have found it as simple to 
give those areas as to fill in the areas 
requested in the OPA form No. R-1100 
as finally evolved. While this would 
have been an improvement, it still 
would be far from providing an exact 
measurement for heat loss. 


However, a survey has shown that 
in a majority of the cases the rough 
floor area formula of 1942-43 has 
worked out satisfactorily. The un- 
satisfactory cases are those that fall 
far outside the “typical” classification, 
which includes among others, large 
homes with comparatively few occu- 
pants, high ceilings, one story build- 
ings, and thermally inefficient homes 
that are not practical to reconstruct 
to bring into the thermally efficient 
class. For these, there must be modi- 
fications or amendments to the regu- 
lations permitting higher allotments 
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of fuel if hardships and inequalities 
are to be avoided. 

Much of the success of fuel oil ra 
tioning last winter can be attributed 
to the use of common sense by local 
boards in making adjustments in al- 
lowances that were not provided for 
in the regulations. OPA might well 
take cognizance of the steps taken by 
local boards in emergencies and make 
provisions for them through amend- 
ments, in order that there be uni- 
formity of practice. Americans will 
bear many restrictions without com- 
plaint if they are necessary and if 
they are applied equally to all. 

Rationing will be with us for at 
least another year. The basic ideas 
in the fuel oil rationing program last 
year will likely be retained next sea- 
son in the interest of expediency. We 
have had assurances, however, that 
there will be amendments and orders 
modifying regulations to cover the 
hardship cases as completely as pos- 
sible and to simplify deliveries. Engi- 
neers can now be of greatest help by 
assisting rationing boards in applying 
the regulations and orders in a sensi- 
ble way. We must curb our natural 
impatience with the delays and uncer- 
tainties that come from so many ap- 
parently conflicting or overlapping 
government agencies that have con- 
trol over some part of the fuel oil 
problem. Government is not efficient 
in business but it is now in business 
so we should do what we can to make 
its orders work during this war emer- 
gency. Hundreds of the members of 
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the American Society of Heating and 
Ventilating Engineers contributed 
valuable service in the fuel oil ration- 
ing program last season. Their serv- 
ices will be appreciated even more 
during the season ahead if fuel is so 
limited comfort can be sustained with 
difficulty, health jeopardized by a cur- 
tailment of ventilation below mini- 
mum accepted standards, and when 
the impact of the demands for con- 
version from liquid to solid fuels is 
felt. The program can be most suc- 
cessful only if engineering advice 
is followed. There should be more 
engineers in OPA.—JoHN Howatrt, 
chairman, engineering advisory com- 
mittee for fuel conservation, Illinois 
chapter, ASHVE; member of HPAC’s 
board of consulting & contributing 
editors. 


ELIMINATE PERIOD COUPONS, 
INDISCRIMINATE CONVERSION 


The necessity for oil rationing is 
twofold. First, the loss of tankers 
transporting oil to the Atlantic coast 
has created a tremendous transpor- 
tation problem which is not yet solved. 
The 24 in. pipe line from Texas to 
southern Illinois helps the transpor- 
tation and will help still more when 
completed to the Atlantic coast. If 
the storage facilities of the East can 
be filled to the brim this summer, 
these things together should ease the 
condition considerably as far as the 
Atlantic coast is concerned. There 
are other measures of relief in sight. 
The second factor is the tremendous 
war demand for our oil. The war must 
be fought and it must be won; and 
if it takes all of our oil, that is all 
right. 

That does not, however, excuse in 
any way unnecessary rationing. It 
does not excuse trying to impose on 
districts where there is ample oil, the 
same rules and restrictions as applied 
to those districts where there is lit- 
tle oil. 

Criticism has been made of the 
thumb rules set up in Washington for 
the rationing process. The applica- 
tion of engineering on such a scale 
was impossible; some sort of thumb 
rules were necessary, and any sort 
of thumb rules will be wrong a good 
deal of the time. Since, however, the 
thumb rule basis was necessary, it is 
also necessary that the local rationing 
boards must have the authority and 
the freedom to meet the situation as 
it exists in their local territory. That 
is the only way it can be carried out 
intelligently and beneficially. 

There are many small users of oil, 
using from 2 to 10 gal a week per- 
haps, who have been put to great 
trouble and inconveniences to get 
their pittance of oil. The total amount 
is so inconsequential that a way 
should be devised to ease their burden. 
I suggest that they be given a card, 
instead of coupons, allowing them to 
purchase without restriction, except 
that of registering the purchase on 
the card, all the oil they need up to 
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some limit to be established by the 
local board—a full year’s supply. 


The period coupon system has been 
a tremendous mistake and it has cost 
the oil distributing companies millions 
of dollars. The distribution problem, 
already severe on account of tires 
and gasoline restrictions, will be made 
worse as oil dealers find they cannot 
operate at a profit and quit the busi- 
ness, as several have told me they 
surely would. On account of the re- 
quirement for the deliveries of very 
small amounts of oil, the overhead 
of delivery has gone up anywhere from 
100 to 500 per cent. Also the dealers 
are required to keep and balance a 
tremendous number of coupons —a 
headache in anyone’s language. Re- 
lief should be given the dealers from 
both of these unnecessary and annoy- 
ing costs. 

Indiscriminate conversion has been 
a mistake. On the Atlantic coast, 
where there is ample coal and where 
the transportation of coal is for short 
distances, conversion of those major 
users of oil whose plants are capable 
of conversion should be forced at once; 
while similar plants located in the 





FUEL OIL TANKS TO BE FILLED 
DURING SUMMER 


Modification of the present fuel 
oil rationing plan to achieve 
greater simplicity and aid the pe- 
trolum industry in meeting man- 
power problems was discussed at 
meetings held on March 16 and 17 
between the Fuel Oil Industry Ad- 
visory Council and Office of Price 
Administration rationing officials. 

The discussion included a review 
of the industry’s experience during 
the past winter as well as the ra- 
tioning method to be used next 
winter. Among the topics explored 
were possible alternatives to the 
use of coupons, improvements in 
the present coupon system, the re- 
lation between the industry’s deliv- 
ery problems and the five heating 
periods, as well as the method of 
issuing rations for the next heat- 
ing season. 

Joel Dean, chief of the OPA fuel 
oil rationing division, assured the 
industry representatives that every 
effort will be made to simplify fur- 
ther the rationing procedure and 
reduce the bookkeeping and cleri- 
cal work of dealers and suppliers. 
A portion of the 1943-44 consumer 
rations, he stated, will be distrib- 
uted in the early summer to enable 
the industry to fill householders’ 
tanks during the period of small 
demand, provided primary supplies 
are at a high enough level to make 
this possible. 

John Howatt and E. N. McDon- 
nell, representing the American So- 
ciety of Heating and Ventilating 
Engineers, attended the meetings. 











oil field should not be forced t. eo. 
vert. 

In the Kansas City territor , 4, 
same attempts to force conv «rip 
are being made as on the A l|ant 
coast. Conversion in the Mi |wes 
where the coal mining faciliti.s 4), 
not sufficient to carry the whole loa; 
means hauling coal from the easte,, 
coal fields. Permitting the east: rp jy. 
dustries to keep using oil, means hay 
ing oil from the west to the eas: 
which means double transportat 

Just as in the rationing 
thumb rules of conversion wil! ; 
meet the need. There must be inte}}). 
gent engineering analysis of ea: 
district before conversion is require; 
and since a few large users use , 
much as many thousands of sma 
users, conversion shouid start wit 
the big users in the coal territory 

Rationing should be discontinued ;; 
territories where it has been definit 
established that there has been 
shortage of oil this past winter. R,; 
tioning under such circumstances \ 
a detriment to the war effort a 
should not be continued. 

The Midwest feels that it will ; 
without anything and will do anything 
to help the war effort. The war mus 
be won and the sooner the better, bu 
things done in the name of the wa 
effort, which interfere with the wa 
effort, should either be modified 
discontinued. Intelligence require 
that.—E. K. CAMPBELL, E. K. Camp- 
bell Heating Co. 


FLAT PERCENTAGE CUT 
WOULD BE INEQUITABLE 


Experience with apartments a 
student rooming houses leads me ' 
the conclusion that they are being ds 
criminated against by the applicatior 
of a flat 3345 per cent cut. To all i: 
tents and purposes, these are home: | 
just as much as private dwellings. 4 
private dwelling that is well construc 
ed and has been economical of oi! © | 
given the benefit of this in computing [ 
the ration. On the other hand, # | 
apartment or rooming house of equa! 
good construction is given no benef! 
Under these circumstances they a 
helpless when a 33% per cent cut » | 
applied. They cannot do any more ' 
conserve oil, and with this cut ca! 
not maintain even 60 F. I think tha 
some revision of this should be mace 
in future rationing programs. 

Owing to the lateness with whi’ 
the rationing program was put 1" 
effect this year, it was not possidi 
for most property owners to insulat 
or even install storm sash. Under 
these circumstances it is possible the 
a flat cut, based on the previous 
year’s use, would have been advisabit 
for private homes, too. But as a long 
range program it allows people W® 
can get the most gain out of insu’ 
tion and storm sash to live more ¢o” 
fortably than their neighbors who * 
ready had done everything possible ¢ 
conserve oil before the cut was mae 

The present scheme as ap} lied ¢ 
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homes admittedly has its weaknesses, 
bot I have been unable to figure out 
one to replace it that would complete- 
iy iron out all of the inequalities. 
Hence, I believe that it should prob- 
ably be used as a basis for next year 
and some of the more obvious errors 
corrected—A. P. KRATZ, research 
professor, University of Illinois. 


START YEAR SEPTEMBER 
1; ABANDON COUPONS 


The current heating year, which be- 
gan September 1, 1942, has been the 
coldest, in much of the United States, 
for the past 40 years. This has put 
a severe strain on the fuel oil ra- 
tioning plan. Up to March 22, the 
records of the U. S. Weather Bureau 
in Chicago, show that 5762 degree 
days had accumulated, or 3 per cent 
more than for the entire heating year 
of 1941-42, and 26 per cent more than 
up to the same date a year ago. If 
the present proportion between the 
current year and the normal, or aver- 
age, year continues to September 1, 
then the accumulation for the current 
year will be more than 7000 degree 
days, making this year the coldest 
year in the Chicago region since 1903- 
04. During these 40 years, only three 
have exceeded 6900 degree days, while 
27 have registered less than 6300. 
Furthermore, the records show that 
in no case has an exceptionally cold 
year been followed directly by a mild 
year, while in several instances, an 
especially cold year has been followed 
by an even colder year. Therefore, 
it is reasonably safe to predict that 
the year 1943-44 will be another cold 
year with fuel requirements equal to 
those of this year. 

Undoubtedly, most rationing boards 
have found it necessary to grant addi- 
tional fuel oil in numerous cases (over 
and above the increase in value of 
3rd, 4th, and 5th period coupons) to 
relieve actual or anticipated suffering. 
Before the end of next September, 
many oil users will have exhausted 
their quotas of oil. Up to March 22, 
only 82 per cent, or about five-sixths, 
of the heating season had been passed. 
Therefore, it will require one-fifth as 
much oil as a user had burned up to 
March 22, to carry him through to the 
end of September. Most users prob- 
ably had less than this amount of oil 
or coupons on hand March 22. 

_The type of plan for rationing fuel 
oil which should be adopted by the 
OPA for next year is dependent upon 
whether fuel oil will be more or less 
available in different sections of the 
country than coal. So many contra- 
dictory statements have been pub- 
lished about the fuel oil and coal sit- 
uations and the transportation limita- 
tions for coal and oil, that the public 
does not know what to believe. Every- 
one is willing to sacrifice comfort and 
convenience, and even endure real 
hardship, in order to help win the 
war; the user must be convinced that 
by so doing he is actually helping, 





and not being inconvenienced and 
made to suffer just because of un- 
warranted plans for rationing that 
will not materially aid the war effort. 


I suggest the following modifica- 
tions: 


1) Change from October 1 to Sep- 
tember 1 the date of the starting of 
the heating season, for September 1 
is the date adopted by the U. S. 
Weather Bureau for all records of de- 
gree days (the measure of the accu- 
mulation of cold weather) and is used 
by heating and ventilating engineers 
for estimating purposes. Much con- 
fusion would be avoided by making 
this change and certainly in most of 
the country the heating season starts 
in September. Incidentally, if the 
OPA adopts September 1 for the start 
of its next rationing period, that 
would automatically help meet the 
problem of those users who will be 
unable to get through next September 
on the 1942-43 ration, because of the 
extraordinary coldness of this year. 


2) After this year’s experience with 
the coupon method of fuel oil ration- 
ing, it would seem unnecessary to con- 
tinue this cumbersome and costly 
scheme another year. A_ simpler 
method that would take advantage of 
individual storage tank capacities and 
save many unnecessary small deliv- 
eries of oil would be to issue a card 
to each user for a full heating sea- 
son’s ration, based on some propor- 
tion (more or less) of what he actu- 
ally used in 1942-43 (provided he was 
not definitely required to change over 
from oil to coal). This would enable 
him to purchase oi! in such quantities 
and at such times as the capacity of 
his storage tank or tanks would per- 
mit. In cases of change of owner- 
ship or occupancy, simple rules could 
be used to determine the allotments 
for such cases. The ration card would 
apply to a definite person and a defi- 
nite location, and would be taken up 
and reissued when a change of person 
or location occurred. 


In any event, it is vitally essential 
that the OPA decide upon and an- 
nounce a plan for rationing fuel oil 
for 1943-44 within the next 30 days. 
If less oil than was used in 1942-43 
for heating will be available in parts 
of the country, it may be necessary 
to order thousands of oil users to 
change over from oil to coal burning. 
In that case, these users must be 
given adequate time to make neces- 
sary plans for coal burning equip- 
ment and for providing space for coal 
storage, as well as time for securing 
the equipment and labor for installing 
it. Owing to priorities, it may be 
next to impossible to purchase the 
equipment and with the increasing 
scarcity of labor it may be impossible 
to get competent labor to install what 
might be bought and to take care of 
hand fired equipment after it is in- 
stalled. The problem is not a sim- 
ple one and several months must be 
allowed for thousands of small and 
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large users of fuel oil to change from 
oil to coal burning equipment. 

It will not be surprising, it seems 
to me, if in some sections, where oil 
users have been compelled to change 
over to coal, that they may be ordered 
to convert back to oil burning, because 
of transportation difficulties attending 
delivery of coal, where oil can be more 
readily obtained.—THEODORE L, Con- 
DRON, C. E. 


ASKS SIMPLIFICATION 
OF RATIONING SCHEME 


Drastic simplification of the meth- 
od of fuel oil rationing was asked last 
month in a joint Illinois senate-house 
committee report. The committee 
comprised six Republicans and four 
Democrats under the chairmanship of 
Senator Earle Benjamin Searcy 
(Rep.). Three Democratic committee 
members did not sign the report. 

The report asked elimination of the 
coupon system, allotment of rations 
to users regardless of the type of 
construction or equipment, cessation 
of forced conversions, encouraging the 
drilling of new wells, abolishment of 
multiple control over fuel oil, and 
abandonment of the premise that a 
simple system is not compatible with 
equitable distribution. 


INDEX OF AMENDMENTS TO 
FUEL OIL RATIONING ORDER 


(From fuel oil industry letter No. 
5, issued by Office of Price Admin- 
istration.) 


Amendment 1, effective 10/28/42: 
Change of industry registration date. 

Amendment 2, effective 10/31/42: 
Redemption date of coupon notes ex- 
tended to 30 days after effective date 
of regulations. 

British Ministry of War Shipping 
and other United Nations eligible on 
form OPA R-544 (revised). 

Auxiliary heat rations for dentists, 
osteopaths, chiropractors. 

Heat rations for railroad passen- 
ger cars on form OPA R-1102. 

Board to which residents outside 
limitation area shall apply for ration. 

*Consumer credit. 

Transfers from within to without 
the limitation area to other than 
consumers. 

Amendment 8, effective 11/14/42: 
Rations for space heaters in premises 
other than private dwelling. 

Redemption of coupon notes by late 
registrants. 

Transfers in absence of transferor; 
time period for forwarding coupon 
sheets in all absentee transfers. 

False and misleading statements. 

Class 3 coupon sheets. 

*Date on which coupons must ac- 
company transfers extended to No- 
vember 23. 

Amendment 4, effective 11/19/42: 
Computing rations for late appli- 
cants. 

Appiications executed prior to No- 
vember 1 and filed not later than No- 
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vember 14 shall be treated as though 
made prior to November 1. 

Transfers among dealers and sup- 
pliers on coupon credit. 

Amendment 5, effective 11/23/42: 
Commingling of several dealers’ sup- 
plies in the same storage facilities. 

*Time for October report of pri- 
mary suppliers extended to Decem- 
ber 10. 

Certification by heating contractor. 

Amendment 6, effective 11/23/42: 
Appeals from board action. 

Amendment 7, effective 11/13/42: 
Definition of “convertible facilities.” 

Interim ration for convertible fa- 
cilities. 

Review of rations granted for heat 
or hot water in premises other than 
private dwellings. 

Applicant must prove equipment is 
not convertible. 

Amendment 8, effective 11/14/42: 
Ration to be computed on basis of 
stated consumption where certifica- 
tion of purchases is unavailable. 


Where hot water adjustment leaves 
minus quantity of “historical heat.” 

Space heater rations when certifi- 
cations are not available. 

Amendment 9, effective 11/25/42: 
Keeping of records by dealer with 
regard to certifications. 

*Amendment 10, effective 11/23/42: 
Extension of coupon credit. 

Amendment 11, effective 12/10/42: 
Limitations on rations for space heat- 
ers. Trailer allowances increased. 

Amendment 12, effective 11/30/42: 
Extension of coupon credit. 


Amendment 18, effective 12/16/42: 
Extra coupons for late applicants on 
R-1102 and R-1103, to cover purchases 
from October 1 to date of application. 

*Amendment 14, effective 12/14/42: 
Extension of validity of period 1 and 
2 coupons. 

*Amendment 15, effective 12/14/42: 
Extension of coupon credit. 

Amendment 16, effective 12/26/42: 
Change in “passenger” definition. 

Oil for coal spraying is limited. 
Identifying coupon sheets for auxil- 
iary rations. 

Forbidding consumption in excess 
of ration even though fuel oil in in- 
ventory. 

Exchange of fuel oil within 24 
hours. Permits consumption of fuel 
oil brought into area in supply tank 
of boat and locomotive. 

*Amendment 17, effective 12/18/42: 
Review of rations by boards on con- 
sumer’s request. 

Amendment 18, effective 12/24/42: 
*Advancing validity date of period 3 
coupons. 

Permitting suppliers to collect deal- 
ers’ coupons within 5 days. 

Change of unit value in 13 mid- 
western states. 

Acceptance by supplier from board 
of exchange certificate of greater 
value than exchange certificate sur- 
rendered. 

Submission by primary supplier of 
exchange certificate in excess of oil 
transferred. 
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*Amendment 19, effective 12/28/42: 
Revocation of amendment No. 17. 

Amendment 20, effective 1/8/43: 
Use of 1125 (delivery receipt) for 
large users of distillate oil for non- 
heating purposes. 

*Amendment 21, effective 1/4/43: 
Exchange of period 3 coupons at 
boards within 72 hours. 

Amendment 22, effective 1/7/43: 
Redefinition of primary supplier. 

Amendment 23, effective 1/7/43: 
50 per cent reduction on 1101 rations 
for portion of ration used in heating 
non-residential space. 

*Amendment 24, effective 1/12/43: 
Coupon credit collections and cancel- 
lations. 

Amendment 25, effective 1/9/43: 
Extension of time for exchange of 
period 3 coupons by primary sup- 
pliers. 

Amendment 26, effective 1/9/43: 
Non-discrimination by secondary or 
primary suppliers. 

Amendment 27, effective 1/20/43: 
15 days before and after issuance of 
further ration. 

Determination of further ration. 

Amendment 28, effective 1/20/43: 
Heating rations of 200 gal or less in 
form of class 3 coupons. 

Religious practitioners allowed to 
certify to need for auxiliary rations. 

Inventory deductions made from 
currently valid coupons. 

FBI, allowed special rations in cer- 
tain cases. 

Amendment 29, effective 1/18/43: 
40 per cent cut on commercial, indus- 
trial, and governmental users not on 
list A of petroleum distribution order 
No. 3 by PAW. 

Amendment 30, effective 2/1/43: 
Emergency facilities. Emergency de- 
liveries. “Exchange” on coupon 
sheets. (Rations for emergency oper- 
ation of fuel oil burning facilities 
when others are inadequate. Dealers 
allowed to deliver up to 50 gal with- 
out receiving coupons in special cases. 
Boards are to write “exchange” on 
coupons which they issue in exchange 
for future valid coupons.) 

Amendment 31, effective 2/2/43: 
Trailer, malicious destruction, inven- 


tory coupons. (Trailer ration to 


double maximum or amount requeste , 


whichever is lower. Rations are to 
revoked for person maliciously d 
troying grates, etc. Dealer may wri. 
name and address across several j)- 
ventory coupons rather than ins: 
registration number on each coup: 
Delivery receipts may be used 
heating purposes for residual oi! a: 
for distillate, if 100,000 gal or more 
monthly consumption.) 

Amendment 32, effective 1/26/4 
Deadwood. (All dead language, 
expired provisions, is removed.) 

Amendment 33, effective 1/27/4:: 
Emergency authority may be exer. 
cised by regional administrator. 

Amendment 34, effective 1/28/4:: 
Validity dates on period 4 coupons 

Amendment 35, effective 2/10/43: 
Cutoff date for class 1 and class 2 
coupons. 

Use of R-120 by dealers optional 
with receiving supplier. 

Amendment 36, effective 2/1/43: 
Washington and Oregon included in 
rationed area. 

Amendment 37, effective 2/9/43: 
Washington and Oregon—base period 
changed to nearest subsequent 12 
months for which dealer has records. 

Amendment 38, effective 2/23/43: 
Pleasure boating prohibited except 
certain specified cases. 

Amendment 39, effective 3/2/43: 
Additional facilities definition 
changed to include stoves obtained un- 
der ration order 9 and advance date 
July 31, 1942, to December 19, 1942. 

Amendment 40, effective 2/27/43: 
Regional administrator authorized to 
extend coupon credit period. 

Amendment 41, effective 2/27/43: 
Extension of coupon credit—Wash- 
ington and Oregon. 

Amendment 42, effective 3/10/43: 
Increase to six months heating period 
for non-heating farm uses. 

Amendment 48, effective 3/11/43: 
Heating expert’s certification may be 
waived by boards in special cases. 

Amendment 44, effective 3/2/43: 
Procedure for issuance of suspension 
order. 

Amendment 45, effective 3/13/43: 
Allowance of extra rations to con- 
sumers who can prove general hard- 
ship under current rations. 

Amendment 46, effective 3/13/43: 
Allowance of substitute rations for 
certain consumers who have had a 
change of circumstances since orig- 
inal application. 

Amendment 47, effective 3/15/45: 
Issuance of stove certificate in place 
of 100 gal or more auxiliary ration 
unless applicant proves inability. 

Amendment 48, effective 3/6/43: 
Advance of validity dates period 5 
coupons. 

Amendment 49. Adds 20 western- 
most counties in Idaho to rationed 
area. 

Amendment 50. Applicable to PAW 
district 1. Provides for adjustment of 
rations to certain consumers using 
fuel oil for electric generation. 


~ *Obsolete. 
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THE EpItor— 


I am writing relative to the article, 
Handling Small Water Quantities 
with the Siphon or Ejector Pump, by 
F. F. Stevenson, in the March 
HPAC. Reference begins with the 
last full paragraph in column one 
on p. 138. My comments: 

Certainly it is appropriate’ in 
ground floor offices of industrial firms 
“to cut the wall, run a % in. conden- 
sate line through, and let the conden- 
sate help water the grass outside.” 
That is undoubtedly an appropriate 
manner of handling this little matter 
for such conditions. I question seri- 
ously, however, the author’s solution 
of the same problem in the case of 
coolers in modern office buildings 


dealt with in the next paragraph. 


Here again the author proposes that 
this little condensate line “be run 
through the exterior wall, the tubing 
curved a little to direct the water 
flow so that it impinges squarely on 
the wall surface, and the water sim- 
ply trickles down the wall. Two or 
three floors down, there will be no 
sign of moisture. Of course, permis- 
sion from the proper authorities 
should be obtained before proceeding 
with such work.” 


This is so much against the prin- 
ciples of good judgment and permis- 
sible practice that I think it should 
be ruled out as a solution for con- 
densate disposal. 

Within the experience of the un- 
dersigned, and some others with 
whom I have talked, the procedure 





DONT RUN CONDENSATE FROM ROOM 
BUILDING WALL 


COOLERS DOWN 


would be ruled out. automatically—for 
permission from the proper authori- 
ties (the managers or agents of the 
building) would definitely not be 
forthcoming. 

A few years ago one of the tenants 
in one of our buildings purchased a 
room cooler and the installer piped 
the condensate through the outside 
wall to let it drip down the wall of 
the building. On a humid day this 
little %-ton job caused a fan shaped 
smear of water which extended down 
many stories; it was dripping on the 
window sills of other tenants below 
his floor and spattering down on the 
sidewalk—a completely intolerable 
condition. The tenant, not having 
obtained permission from the proper 
authorities to make such an installa- 
tion, was required forthwith to have 
the installation corrected and _ the 
condensate piped into the proper 
channels provided for it (the build- 
ing waste lines). 

Contemplate for a moment the 
practical aspects of this manner of 
condensate disposal. If the water 
from each condensate pipe trickles 
down the wall “two or three floors,” 
imagine a condition in a 15 or 20 
story building where a number of 
tenants disposed in a vertical plane 
each have piped through the wall a 
small stream of water sufficient to 
“help water the grass outside.” What 
would the side of the building look 
like? Again, if this were not merely 
one vertical tier, but if the offices 
were pretty generally equipped with 
these room coolers dripping water 
through the outside walls, what kind 
of a condition would you have on the 
outside of your building and what 
would your own tenants, and the pub- 
lic passersby who use your sidewalk, 
think of your building as an institu- 
tion and of your office as managers? 
How would you placate your first 
floor store tenants, with this unsight- 
ly dripping down on the sidewalk 
where their potential customers 
should be able to inspect the mer- 
chandise displayed in their windows 
without resorting to the use of rain- 
coats and umbrellas? 


The quantity of water would be far 
from negligible. A 1 ton room cooler 
adequate for a fairly large single 
office has a Btu capacity of about 
12,000 per hr. In humid summer 
weather as much as half of this ca- 
pacity may be utilized in dehumidify- 
ing the air which it is handling. This 
would be 6000 Btu per hr. Allowing 
approximately 1000 Btu for each 
pound of vapor condensed into water, 
this would mean 6 lb or approximate- 
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ly % gal per hr of water per unit, 
and this is not an _ inconsiderable 
amount even when contemplating a 
single installation. 

Since individual room coolers are 
one solution of the engineering prob- 
lem of cooling offices in public office 
buildings and since, therefore, it may 
be expected that there will be more 
and more of them in use, it is un- 
thinkable for the air cooler trade to 
contemplate disposing of the water 
of condensation by dripping it down 
the outside of the landlord’s building. 
The problem has to be met in some 
other manner more acceptable to the 
owners and managers of these costly 
investment structures, and less offen 
sive to the people who look at them, 
use them, and go past them on the 
sidewalks below. 

One means, not of solving the con- 
densate problem but of avoiding it, 
is the use of the type of cooler which 
re-evaporates and returns to the out- 
side atmosphere the moisture removed 
from the conditioned air. This, of 
course, does not answer the problem 
of the manufacturer who is endeav- 
oring to sell the units which remove 
the moisture as liquid condensate 
and that is still their problem. No 
building manager who merits the title 
is going to let his building be used 
as an outdoor spray tower and if he 
were inclined to permit such practice 
even his best tenants would move out 
of his building in disgust, regardless 
of whether they themselves had con- 
tributed to this intolerable condition. 

The author, Mr. Stevenson, pro- 
poses the real answer to the conden- 
sate question—a pump.—R. E. Hir- 
RONYMUS, general superintendent, Al- 
dis & Co., member of HPAC’s board 
of consulting & contributing editors. 


REPLY 


Mr. Hieronymus, in general, is 
right. The picture he paints is 
enough to cause any building man- 
ager to turn pale and tremble. 

All levity aside, my article sug- 
gested this method only in an emer- 
gency. However, I have seen several 
installations with none of the devas- 
tating effects described by Mr. 
Hieronymus. 

I believe Mr. Hieronymus over- 
emphasizes the amount of condensate. 
The average cooler has a total capac- 
ity of 9000 to 10,000 Btu per hr, and 
even on humid days, there is seldom 
more than 3000 to 4000 Btu of latent 
heat removal. But I still think Mr. 
Hieronymus is right.—F. F. STEVEN- 
SON. 
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too high, as evidenced by q 
marked tendency of the e. 
fractories to fusion, it m., 


be necessary to provide mire 


furnace volume by constric- 
tion of a dutch oven in froin: 
of the boiler’s main fireh., 


Maintenance 


Kalman Steiner Discusses Refractories and the Importance of Their 
Proper Use Under Wartime Conditions in Plants and in Buildings 


SUMMARY—Good management calls 
for proper maintenance of boiler re- 
fractories in normal times; in war- 
time, with plants operating on heavy 
schedules and carrying overloads, re- 
fractories are put to even more se- 
vere use, and the problem becomes 
more important. There is also the 
possibility that a few changes in the 
design or construction of a combustion 
chamber may result in worthwhile— 
and patriotic—fuel savings ... Mr. 
Steiner, member of HPAC’s board of 
consulting & contributing editors, a 
well-known authority on combustion 
engineering who is now engaged in 
ordnance work, discusses behavior of 
refractories under service conditions 
and chief causes of failure. The card- 
inal factor in firebox maintenance is 
alertness to detect the first signs of 
deterioration . . . An earlier article by 
Mr. Steiner in the October, 1942, 
HPAC described the nature of refrac- 
tories, their properties, and principal 
applications 
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IT Is important for the operating 
engineer to know the limitations of 
the materials with which boiler set- 
tings are constructed and maintained, 
and the manner in which they are af- 
fected by use. It is convenient to clas- 
sify service effects according to the 
type of failure that can be encoun- 
tered. These are usually termed spall- 
ing, fusion, and slagging. 

Spalling means cracking or shatter- 
ing of the brick to such an extent 
that pieces break away and thereby 
expose fresh surface to the furnace 
conditions. It is probably the most 
general class of firebrick failure. 
There have been three sorts of spall- 
ing recognized. The first is thermal, 
and results from expansion and con- 
traction due to temperature change— 
the more rapid the change the more 
severe the thermal shock. Brick hav- 
ing the lowest coefficient of expan- 
sion, the most uniform rate of expan- 
sion, and the greatest elasticity will 
have the best resistance to thermal 
spalling. Superduty firebricks are es- 


pecially resistant to it. The second 
type of spalling is that caused by m« 
chanical abrasion or pressure. Man- 
ipulation of firing tools to break awa) 
accumulations of clinker, or pinching 
of firebrick by expansion, are examples 
of what can induce mechanical spal! 
ing. The third class of spalling is 
internal to the brick, and consists in 
structural alteration of the brick’s 
composition under the influence of 
chemical or physical environment, 
usually making the brick more brittl 

In order to understand the phenom- 
ena of fusion in firebrick, it is best t 
visualize the materials and forces 
present in a hot firebox. Firebrick is 
not a single chemical substance, but 
a mixture of numerous substances 
Some bricks will have melting points 
lower than others. As a brick enters 
that region of temperature known as 
its softening range, the lower melting 
particles liquefy into viscous masses 
distributed throughout the brick. I! 
there is no external pressure or load 
applied, the brick will retain its orig 
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nal shape until practically the enure 
olid has melted. But under load, the 
iquid acts as a lubricant and permits 
the solid portions to slip over one 
nother, and so the brick is deformed. 
The rate of deformation will depend 
upon the composition of the brick, the 
temperature, and the intensity of the 
load. 

By slagging is meant the chemical 
reaction of refractories with other 
substances. In the case of boiler fire- 
boxes, the reacting foreign substances 
are chiefly ash and gases. Fireclay 
materials are basic; that is, they are 
chemically on the alkali side of neu- 
trality. Ashes and combustion gases 
are acidic, sulphur dioxide much more 
so than carbon dioxide. Basic and 
acidic substances have a marked af- 
finity for one another, and they com- 
bine chemically to form neutral salts 
known as slag, which is the familiar 
glassy appearing refuse of metallurg- 
ical industries. Slagging is seldom 
encountered in oil fired boilers unless 
moist combustion gases are allowed to 
accumulate in cold settings. The ex- 
tent to which coal ash forms slag with 
refractories depends principally upon 
the melting point of the ash and the 
extent of the area of contact. Ash with 
high melting points may adhere to and 
build up sizeable accumulations on the 
firebox walls, but the chemical union 
is slight and the only ill result will 
be mechanical abrasion in careless re- 
moval of the cinder. Molten ash flows 
over the firebox surface and enters 
into a chemical action that forms brit- 
tle glass or slag. Coal burned on stok- 
ers and grates will affect the firebox 
only at the grate line unless high gas 
velocities carry small particles up- 
ward. Ash from pulverized coal can 
come in contact with much more of 
the setting. 


Watch for Deterioration 


How can the operating engineer ap- 
ply these facts about refractories, 
their properties, and behavior to the 
preservation of existing fireboxes and 
the conservation of these valuable ma- 
terials? The cardinal factor is alert- 
ness to detect first signs of deteriora- 
tion in the firebox. Just as a single 
rotten apple will quickly cause the 
entire barrel to spoil, so the first brick 
that fails in a wall will allow forces 
to act upon the surrounding bricks 
and rapidly induce damage through- 
out. When a brick spalls by the break- 
ing away of a piece, not only is a 
new vertical surface of that brick ex- 
posed, but so also are the horizontal 
faces of the bricks above and below. 
To check disintegration, therefore, a 
broken brick should carefully be cut 
out and replaced by a new one accur- 
ately fitted into place. When erosion 
is deep in a small area, the hole may 
be cleaned out and plugged with plas- 
tie firebrick. When the affected area 
is of wide extent but not deep, it is 
better to repair with new brick. 

A rather common occurrence around 
port holes is the cracking of plastic 
cones, allowing pieces to break away 
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and expose metal parts to firebox tem- 
peratures. Unless repairs are made 
promptly the metal will be warped or 
cracked. Repeated failures of piastic 
in such spots are an indication that 
the design should be remodeled to 
make the plastic heavier or to rein- 
force it with iron prongs. If the 
cracking results from frequent need 
to remove carbon deposits, the com- 
bustion conditions should be studied 
with a view to preventing the carbon 
formations. 

A common construction method in 
boiler fireboxes is to spring an arch to 
hold up a wall through which com- 
bustion apparatus is inserted. If such 
an arch is not securely anchored at 
the ends, it soon deteriorates. When 
stokers and oil or gas burners are 
installed, firebrick liners are frequent- 
ly used inside the main furnace walls. 
If an arch is sprung from such a liner 
to the opposite one the foundation may 
be so insecure that the arch soon 
crumbles. The remedy is to support 
the arch from the main walls, and 
proper skewbacks must be provided 
upon which the arch may rest firmly. 
If the arch is subject to extreme tem- 
perature and fusion is rapid, then a 
relieving arch should be built above 
the main arch, to furnish support for 
the main wall above. An arch will 
not fail from temperature alone near- 
ly as rapidly if it does not also have 
to support the weight of the overlying 
brickwork. Whenever the combustion 
arch must be rebuilt, the relieving 
arch by supporting the main portion 
of the wall facilitates the work. 


Check Heat Release Rate 


When furnace refractories have a 
marked tendency toward fusion, as is 





usually manifested by a glassy coat- 
ing over the brickwork and perhaps 
with pools of fused material collected 
at the bottoms, the furnace volume 
should be checked for rate of heat 
release. Withstandard first quality 
or high heat brick it is not considered 
advisable to exceed a maximum heat 
release of 30,000 Btu per cu ft, al- 
though there are many furnaces in 
use where the rate runs as much as 
50 per cent greater. Should the cal- 
culation of heat release show a rate 
above 30,000 in a furnace exhibiting 
marked tendency toward fusion, then 
certainly steps should be taken to pro- 
vide more combustion volume, either 
by excavating and dropping the floor 
or by erection of a dutch oven in front 
of the main firebox. 

Sometimes only the floor of a fire- 
box attains fusion temperature, and 
when there are air ports in such a 
floor the running of the refractory 
may close the port. This kind of floor 
usually is of a checkered construction, 
and the floor can be dropped by elim- 
inating the checkerwork and intro- 
ducing secondary air directly under 
the burners. The increased combustion 
volume and the increased distance 
from flame to floor will both be 
helpful. 

Finally, in the case of a front fired 
oil or gas burner on a boiler with a 
short firebox, consideration should be 
given to reinstalling the burner for 
rear firing, which will give a longer 
flame travel and permit extending 
the firebox length backward. 

In all cases where refractories are 
repaired or replaced, it is quite im- 
portant that the correct materials be 
selected to meet the specific conditions 
prevailing. 





Interior view of dutch oven, made of plastic with checker floor 
of firebrick. (Both photos courtesy A. P. Green Fire Brick Co.) 
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WAR STANDARD FUR FLANGES 


N. O. Smith-Petersen Describes the ASA’s 1943 
War Standard for Pressure-Temperature Ratings 
of Steel Flanges, Flanged Fittings, and Valves 


SUMMARY—Standard pressure rat- 
ings for steel flanges and fittings have 
been available since 1927, and have 
been revised and extended in 1930, 
1939, and this year. The 1943 revision 
comprises a further effort toward 
keeping the standard abreast of in- 
dustrial and engineering progress, and 
furthers economy in the use of steel 
... Mr. Smith-Petersen describes here 
the procedure and calculation methods 
used for the work of revision; he is 
design engineer, the Walworth Co., 
and chairman of the ASA committee 
which formulated the revision 


STANDARD PRESSURE ratings for steel 
flanges and fittings have been in ex- 
istence since 1927, in which year the 
American Engineering Standards 
Committee published its tentative 
American Standard Bl6e, entitled 
Steel Pipe Flanges and Flanged Fit- 
tings. This standard has been revised 
and extended to meet the needs of 
the industry, revisions being published 
in 1930 and 1939. The 1943 revision 
is a further effort toward keeping the 
standard abreast of industrial prog- 
ress and engineering development. 
The task of revising the 1939 stand- 
ard was originally delegated to a spe- 
cial subgroup of Sectional Committee 
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B16, on Standardization of Pipe 
Flanges and Fittings, of the Amer- 
ican Standards Association. This 
committee’s status, however, was la- 
ter changed to the status of an ASA 
War Committee to facilitate the com- 
pletion of this revision. 


The special subgroup began its 
work previous to our country’s entry 
into the war, and had a comprehensive 
plan for ascertaining strength of 
flanges as well as a plan to extend 
the pressure-temperature ratings to 
a greater number of flange materials. 
From the preliminary work on these 
plans it became apparent that the 
pressure-temperature ratings could be 
increased. War requirements for steel 
appeared to exceed our steel produc- 
ing capacity, and economy in the use 


of steel became a national demand. . 


Higher pressure-temperature ratings 
for steel flanges, valves, and fittings 
would further this economy in the use 
of steel, and the special subgroup 
took steps to hasten the completion 
of their rating revision. The compre- 
hensive plan was discarded and an ab- 
breviated plan for the strength analy- 
sis of the flanges was adopted. There- 
by, instead of making approximately 


2400 flange calculations, only approxi- 
mately 450 flange calculations were 
required. This was accomplished by 
introducing the use of “probing” cal- 
culations in place of complete calcula- 
tions. The probing calculations con- 
sisted of the calculation of the flange 
strength for the 900 psi pressure 
series for all the different flange 
types, flange facings, and flange sizes. 
In addition to this, another set of 
probing calculations was made con- 
sisting of the calculation of the flange 
strength for one flange size for al! 
pressure series. 


Calculations of the flange strength 
of the 900 psi pressure series disclosed 
the effect of flange facings upon the 
strength of the flange as well as the 
difference in strength of the various 
flange types. These calculations also 
gave information concerning the dif- 
ference in strength between small and 
large flanges. Calculations of one 
flange size for all pressure series dis- 
closed the strength interrelation be- 
tween pressure series. Having 0)- 
tained this information about the 
strength of flanges in general, the 
unprobed (or not calculated) flanges 
were assumed to follow the same 
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strength pattern. Upon this basis of 
calculation the revised pressure-tem- 
perature ratings were determined. 

To accomplish the work of making 
approximately 450 flange strength cal- 
culations, each member of the special 
subgroup arranged with the engineer- 
ing department of the company he 
represented to undertake a_ certain 
portion of it. For this purpose there 
were then prepared a special formula 
sheet and printed forms for calcula- 
tion procedure in order to facilitate 
calculations and insure correct results. 

For the flange strength calculations 
the Waters’ and associates’ flange for- 
mula was used. This is the only flange 
formula which permits calculations of 
stresses in three axial directions, and 
the formula has been approved by 
the ASME Boiler Code Committee. 
The flange stress formulas and dia- 
grams showing the location of flange 
loads, with formulas for their amounts 
and moments for all the different fac- 
ings and flange types, are shown in 
Fig. 1. 

For use in connection with flange 
strength calculations the ASME Boil- 
er Construction Code gives valuable 
gasket data. From these data a “gas- 
ket factor” of 5.5 was selected for the 
flange calculations. In addition to the 
flange loading prescribed by the 
ASME Boiler Construction Code a 
pipe line expansion force was included. 
This force was taken as equivalent to 
a flange bolt stress of 2000 psi. 

The calculations gave different 
stress results for the different pres- 
sure series, flange sizes, and flange 
types. If the stress results are used 


to indicate the order of strength for 
the pressure series, this order will be 
as follows: 300 psi, 2500 psi, 600 psi, 
1500 psi, 400 psi, and 900 psi. For 
flange sizes the relative order of 
strength is: the small sizes first, the 
larger sizes next, and then the inter- 
mediate sizes. For flange types the 
integral flange is the strongest, the 
blind flange the least strong. 

The stress results were separated in 
two groups, those for ring joint fac- 
ing, and those for other than ring 
joint facing, and an average or com- 
promise stress was determined for 
each group. This stress was then 
used to find the primary service tem- 
perature for the group from allowable 
stress-temperature curves by accept- 
ing as a primary service temperature 
the nearest 50 F temperature multi- 
ple below the actual temperature o- 
tained by the stress. By taking the 
nearest 50 F temperature multiple be- 
low that actually determined, consid- 
erable conservatism in pressure rating 
was introduced, for the stress-tem- 
perature curve near the primary ser- 
vice temperature varies rapidly with 
the temperature. The primary ser- 
vice temperature was determined for 
two materials only, the same mate- 
rials as are rated in the Bl6e-1939 
standard, namely, carbon steel and 
carbon molybdenum steel. Both these 
steels are given the same rating for 
forgings and castings, just as in the 
1939 standard, basing the rating upon 
the strength of the cast material. 

The next step in the pressure rating 
of the flanges was to determine upon 
pressure ratings above and below pri- 
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Fig. 1—Flange and facing diagrams 
with formulas for flange stress cal- 
culations 


mary service temperature. The pro- 
cedure here followed was to make the 
pressure rating curves approach the 
allowable stress-temperature curves 
more closely than do the 1939 pres- 
sure rating curves. The Bl6e-1939 
pressure-temperature rating is prac- 
tically a straight line from the pri- 
mary service temperature to room 
temperature. The allowable stress- 
temperature curve, however, is a 
curve with a decided vertical con- 
vex terminating in a maximum point 
at 650 F, from which point it runs 
horizontal to room temperature. There 
is, therefore, quite an area useful 
for rating purposes between the Blée- 
1939 pressure-temperature rating 
straight line and the allowable stress- 
temperature curve. It is within this 
area that the new pressure-tempera- 
ture rating curve lies. Both the 1939 
and the 1943 pressure rating curves 
for carbon steel and carbon molyb- 
denum steel are shown on the charts 
reproduced on the next page. 

The 1943 American War Standard 
on Pressure-Temperature Ratings for 
Steel Pipe Flanges, Flanged Fittings, 
and Valves, approved January 26, 
1943, by the American Standards As- 
sociation, gives detailed information 
concerning calculation results and ma- 
terials, and also contains four tables 
of pressure-temperature ratings with 
charts. It is obtainable from the 
ASA, 29 W. 39th St., New York City, 
for 25c. It is designated B16e5-1943. 
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Fig. 2—Pressure-temperature ratings for steel pipe flanges, flanged fittings, and valves, with dimensions according to the 
ASA B16e—1939 standard, showing both the 1939 and the 1943 values. (See preceding two pages for explanation of the 
new war standard for flanges) 
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UNIT HEATER MAINTENANCE 


Unit heaters, like any other mechanical equipment, will give trouble free service 


to the extent that they are properly cared for. 


Observance of a few simple rules 


will insure their satisfactory operation . .. prevent their damage and deterioration 


Vital Points: Motor, condenser 
and casing. 

Inspection: Every four months un- 
der average conditions; more often 
where air is contaminated with cor- 
rosive fumes, lint, dust, soot, or oil 
spray. 

Motor 
A) Cleaning 

Remove grease and dirt on outside 
of motor during each inspection or 
lubrication. Motor should be dis- 
mantled every third year and cleaned 
thoroughly inside and out. 

B) Lubrication 

1) Ball Bearing Motors — Motors 
are shipped packed with lubricant suf- 
ficient for one year’s operation. After 
every 2000 hours of operation, repack 
bearings with cup grease. Do not 
over lubricate. If power grease gun 
is used, avoid forcing grease into mo- 
tor so that it comes in contact with 
armature. Check for worn parts. 

2) Sleeve Bearing Motors—Fill oil 
cups before operating. Oil each 2000 
operating hours (once or twice a 
year). Do not over lubricate. Sleeve 
bearing motors are wool-waste packed 
and need little oil. Check end play of 
shaft. If excessive, replace thrust 
washers. 

C) Overload Protection 

A wide swing in voltage or a change 

to lower or higher voltage may cause 
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overheating and serious motor dam- 
age. Check plant voltage condition. 
A separate manual starter with ther- 
mal overload protection device for 
each unit is recommended. 


Condenser 
A) Cleaning 

Clean condenser at least once a 
year; more often under unfavorable 
conditions. Unless condenser is kept 
reasonably free of dirt, lint and 
grease, its original heating capacity 
will be reduced possibly to a 
serious degree. 

Two commonly used cleaning meth- 
ods are: (1) Loosen dirt by brushing 
fins on side where air enters con- 
denser (side adjacent to fan on hori- 
zontal delivery units; outer side of 
vertical delivery units) and then turn 
on fan to blow dirt from unit. (2) 
Use high pressure air hose to loosen 
dirt by blowing from side where ai) 
leaves condenser (side adjacent to 
louvers on horizontal delivery units; 
side adjacent to fan on vertical deliv- 
ery units). 

For a more thorough cleaning of 
condenser, remove motor and spray a 
mild alkaline cleaning solution over 
the condenser. After a few minutes, 
follow by a hot water rinse. (A steam 
gun is used successfully for spraying 
cleaning solution and hot water.) 

Condensers (especially steel) sub- 
jected to corrosive fumes should be 
checked and cleaned frequently. 


B) Internal Corrosion Safeguards 

1) Provide controlled water treat- 
ment—don’t use excess of boiler com- 
pounds. (An excess of boiler com- 
pound carries over into steam lines; 
when such steam condenses, an acid 
is formed, which acid attacks parts of 
system nearest point of steam con- 
densation, such as lower part of unit 
heater, also return branches and 
traps.) 

2) Deaerate boiler feedwater. (Par- 
ticularly if large amounts of new 
water are used.) 

3) Insure rapid, continuous, and 
adequate condensate drainage by 
means of properly sized and installed 
traps and piping. Check traps for 
sticking. Clean strainers ahead of 
traps. (When traps don’t work, con- 
densate piles up in unit heater coil; a 
“quiet” water hammer results, and 
this breaks down coil tube joints.) 

4) Adequately vent each unit. 

5) Use low pressure steam when 
possible. 

Casing 
A) Cleaning 

Periodic cleaning of casing is rec- 
ommended to remove dirt, grease, and 
corrosive substances which might in- 
jure finish. Rusted or corroded spots 
should be cleaned and repainted. 

Tighten fan guard and motor 
bracket. Check fan for proper clear- 
ance, free rotation, and firm connec- 
tion to shaft. 
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SHIPS FOR VICTORY | 
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John Clarke, Marine Engineer, 
Explains Heating System Piping ff 
Requirements and Equipment — . 
Design for Our Merchant Fleet s 





SUMMARY—Cargo ship constructior 
is one of the vital elements of our na 
tional war effort. To meet the « : 
mands of victory, all-out ship produ 
tion is required, and many engineers , a 
contractors, and suppliers are now en . 
gaged in marine design and construc- s 
tion whose previous experience has s 
been largely with land installations #1 
Mr. Clarke—head of the heating 
ventilating, and refrigeration unit of 
the engineering plan approval section 
Great Lakes regional office of the | 
S. Maritime Commission — explained 2 
in the March HPAC the requirements ; a 
of marine heating installations, d« [ 
sign temperatures and heating calcu b 
lations, ship heating services and con 0 
trol, and gave information on prope: ti 
submittal of plans for government 
work. . . . This month, he covers de 
sign and installation of the heating 
system piping and equipment design 
A third article will take up hot water 
heating systems and piping insula I 
tion. . . . His material pertains pri b 
marily to cargo ships, and where Navy) t] 
or Army work is concerned the de 
signer should be particularly carefu! e 
to familiarize himself with the special j 
standards and requirements of the : 
armed services 
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IN DESIGNING and installing the heat ; 
ing system piping for merchant sl! 
the following should be kept in mir 

1) The heating system is one of t! 
last systems to be installed on 
ship. Therefore, check as often 
possible during the design to see that 
there are no interferences with ot! 
systems, equipment, the structure, 
structural changes. 

2) In running the piping, keep 
the machinery spaces, working spa‘ 
and passages as much as possibl 
that the minimum of piping will 
in living spaces. To provide head: 
it is desirable, and often necessar) 
follow the camber (crown of «d 
and sheer of the ship. Because of t 
it is usually best to feed the bra 
piping from mains run port and st 
board wherever practicable. W! 
this is not possible, the next | 
thing is to run the piping outbo 
from port and starboard passagew: 
The supplying and draining of b 
the port and starboard sides of M 
ship by supply and return mains 
one side should be avoided. Genera 
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e best method on a cargo ship is to 
un the main up the machinery casing 
nd then run branch mains port and 
tarboard under each deck as neces- 
sary. It is not customary in marine 
work to make the runouts to the heat- 
ng units larger than the risers. This 
is partly because the steam is usu- 
ally dry, and also to simplify this 
installation. 

}) The steam heating installation 
should ordinarily be divided into two 
systems: One for “constant service,” 
which would include steam to the 
galley, domestic water heating tanks, 
steaming out services, and similar 
services for which steam must be 
available throughout the year; the 
second, for heating the working and 
living spaces. By dividing the piping 
in this way it is possible to cut out 
the quarters heating in the summer 
months without interfering with the 
“constant services.” On a system of 
any size, and this will often include 
cargo ships, sectionalizing valves 
should be provided for the heating 
system branch mains so as to permit 
the repair of equipment in one section 
without affecting the entire system. 

4) Steam and drain piping should 
be kept out of the cargo holds or any 
other inaccessible stores spaces where 
a leak would cause serious damage. 
In like manner, the piping must not 
be above or too near to switchboards 
or other electrical equipment, if prac- 
ticable; but where it cannot be 
avoided, means should be provided to 
prevent water from dripping upon 
and injuring this equipment. 

5) Watertight structure should be 
pierced as little as possible. This can 
be accomplished by leading mains to 
the various zones and taking off the 
branch mains and risers to that zone, 
within the zone. All deck and bulk- 
head connections should be kept to 
the minimum. Where necessary, the 
connections shown in the accompany- 
ing sketches may be used, except that 
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the connection shown in sketch d may 
be used only for bulkheads and decks 
above the “bulkhead” (watertight) 
deck. An exception is made in the 
case of tugs in that the connection in 
sketch d may be used, as approved by 
the supervising authorities, through 
the main deck and through the bulk- 
heads below the main deck. 

6) To minimize the possibility of 
leaks, all joints should be kept to the 
practicable minimum with sufficient 
unions and breakable joints to per- 
mit ready installation and repair. In 
shipwork generally it is customary to 
bend all piping wherever possible. 
Fittings are resorted to only under 
duress; this has the advantage of 
providing lighter piping and reducing 
frictional losses. 

7) In general the piping should be 
pitched as for shore work, keeping in 
mind the fact that the sheer and 
camber, as well as the trim of the 
ship, must be considered. Usually a 
ship will be trimmed by the stern, and 
it may be difficult to properly pitch 
a pipe against this trim. A boat rolls 
considerably, and in a storm may 
hold a list of as much as 15 deg 
where a quartering wind prevails. 
Consequently, level piping may some- 
times be more desirable for trans- 
verse lines. Saturated steam lines 
should, of course, be pitched in the 
direction of flow, if practicable, but 
where superheated steam is available 
the drainage can be against the flow. 
When the steam is not flowing, the 
condensation will drain properly. Un- 
der the usual flow conditions the pipe 
will be dry, or reasonably so. Ade- 
quate drips should be provided in any 
case for all pockets, and at the base 
of the risers. 

8) Expansion is a problem that 
should be given thorough considera- 
tion. But at the same time, the en 
gineer must realize that he is not 
dealing with large pipes and concrete 
walls. On the usual cargo ship the 


Schedule of Pipe, Joints, Valves, and Fittings 


(from Schedule for Pipes, Joints, Valves, and Fittings, USMC Plan 
No. S48-26-1 dated May 19, 1939, Alt. 2) 


I et eee 
ES ws dn 4 Cin sca dene anew hid 
Mate a ar Seamless ste sel, 


Test Pressures— 
Shop (hydrostatic, for eae ; 
Installation. 


.50 psi gage pressure maximum 
+ ene All sizes 


lap welded, or electrically butt welded steel 
Commercial standard yy eer elena 


.125 psi 


.. Twice the working pressure 
65 psi pressure with steam 


JOINTS 


Size Seesedec . 
Type : seoessss Planged® 
Attachment to pi pe 


2 in. and above...... 


1% in. and below 
Ground union 


Socket type, welded: or 
screwed and welded. 


JOINT MATERIAL 


. Screwed 


Flange . Forged steel .. Malleable iron 

Nuts and bolts dale e oc cbnl Unolndin ud itatites wea enka eeaes .. Steel 

Gaskets . : <7 b= Asbestos . Asbestos 
VALVES 

ae ; ite eseonss ems SD. J¢enbéee oe 0065s Sedbesagessevecvclved All 

ee. vines tmaeeben Flanged® ......... ix iewedéad vedseneeee 

ee ae ee ecw aede ene CSD << occ vernantindbadstanscduen Rronze regrinding 

Mountings PEE 560 cdcs ed band bees neeedocenegsan Bronze 
FITTINGS 

ee gk dew ie NET © 65 5 60 0ek bod 4 00 ndove snes coete Screwed 

Ma terial Rly Re. POE DM... batabedsacbaeeonnede og ode Malleable iron 


*Exceptions made on individual merits of installation 








Heating, Piping & Air Conditioning, April, 1943 





supply main at the reducing valve 
will be 3 in. at the most. The branch 
mains will seldom be more than the 
1% or 1% in. size. Considering this, 
and the fact that it is usually im- 
possible to run any length of pipe 
absolutely straight between bulk- 
heads, the expansion problem more or 
less takes care of itself. Where 
straight runs do exist between two 
fixed connections, expansion bends or 
other approved means of expansion 
should be provided. Any special ex- 
pansion connection should have the 
approval of the various regulatory 
bodies. 

9) All steam units should be pro- 
vided with a stop valve on the sup- 
ply and a gate valve on the drain. 
The drain valve is preferred on ra- 
diators but is sometimes omitted. All 
units should also be provided with 
steam traps in the return ahead of the 
drain valve. Control valves should be 





Bulkhead and deck connections for 
heating system piping (does not nec- 
essarily apply to other ship piping 
systems). For 2 in. and above, flanged 
joints are required. Screwed flanges 
2 in. and above must be seal welded. 
All connections shall be long enough 
so that couplings, flanges, unions, etc., 
will be accessible for repair without 
cutting insulation or sheathing on 
decks or bulkheads 
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Steam and Condensate 








Capacities for Heating System Piping 





Standard 
weight Internal Steam Steam capacity, Ib per min 
pipe diameter, velocity, at given gage pressure Conde: 
size, in. in. Fpm 15 20 25 30 35 50 1b per 
Vy 0.622 3830 0.58 0.67 0.76 0.85 0.95 1.21 2.9 
% 0.824 4420 1,18 1.37 1.55 1.74 1.92 2.45 6. 
1 1.049 4975 2.15 2.49 2.83 3.16 3.50 1.47 11. 
1% 1.380 720 4.28 4.95 5.62 6.28 6.95 8.89 21 
Its 1.610 6170 6.28 7.27 8.25 9.22 10.2 13.0 3: 
2 2.067 6980 11.7 13.6 15.4 17.2 19.0 24.3 60.0 
2% 2.469 7640 18.3 21.2 24.1 26.9 29.8 38.0 93.8 
3 068 8530 31.5 36.5 41.4 16.3 51.2 65.4 161 
Note: The above steam capacities are for essentially dry steam, as is usually 
plied. For wet steam (from waste heat boilers or a contaminated evaporator 
above steam capacities should he reduced about 25 per cent. These capacities s} 


not be used for heating systems wherein the condensate 
the ASHVFE Guide for such design. 
4860 Vd fpm. Allowable capacity of steam 
= density of steam; Ib per cu ft. and d = 
} (considered at 
30 Vd with the pipe considered flowing full (the low 
allows for the considerable flashing in the pipe). 


by gravity. Consult 
Allowable velocity of steam = 
Vd@*D lb per min. D 
Allowable capacity of condensate 
(in fpm) 


based on V 


is returned to a heating 


7) th 
inside pipe diamete,: 
0.3263 Vd? Ib per 


212 


F) 






















preceded by a Y strainer and the sup- 
ply stop valve. The steam traps (ex- 
cepting radiator traps) should be pre- 
ceded by 6 ft of unlagged pipe, and 
by a dirt pocket or Y strainer. 


Materials and Connections 


The accompanying table is taken 
from Maritime Commission plan No. 
S48-26-1, dated May 19, 1939, Alt. 2, 
Schedule for Pipes, Joints, Valves 
and Fittings. Several modifications 
have been made, however, to take care 
of changes which are not noted on 
the drawing. There are some excep- 
tions in design, materials, and test 
pressures which are allowed, partic- 
ularly for expediting present con- 
struction. The schedule lists preferred 
design and materials. Substitutes 
which the designer or contractor feels 
to be legitimate and justified (con- 
sidering the operating condition as 
to service, pressure, vibration, and 
shock) should be proposed through 
the shipbuilding contractor for ap- 
proval by the Maritime Commission 
office concerned. The engineer should 
also check to be sure that what he 
proposes is in accordance with the 
rules of the classification society (the 
American Bureau of Shipping) and 
the United States Coast Guard, Di- 
vision of Marine Inspection and Na- 
vigation. 

The attention of the engineer and 
designer is also called to the fact that 
globe valves with regrindable discs 
are used in marine work in lieu of 
replaceable composition discs. Excep- 
tions have been permitted because of 
the present conditions, but regrind- 
able discs should be provided if at all 
possible. All radiator valves are in- 
cluded in this category. 

It is not recommended that stand- 
ard pipe below % in. be used any- 
where in the system. 

Sizing the Piping 

In sizing the steam and condensate 
piping it is recommended that the al- 
lowable capacities be taken from the 
table of steam and condensate capa- 
cities shown here. These capacities 
are specified by the Maritime Com- 
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mission for exhaust and heat 
steam, and are in conformity with 
usual marine practice. With 
steam, these capacities will give a! 
a 5 psi pressure drop from the so 
of steam to the heating units. 
capacities are given in pounds 
minute to avoid large numbers, a: 
to tie in with the rest of the power 
plant heat balance, which is giver 
in pounds of steam per hour. It 
recommended that all capacities 
given in Btu or pounds of steam. ( 
pacities in EDR should be avoided 
because this does not apply to oth 
units and services on the system. 
Some allowance should be made fo: 
wet steam in using this table, and a 
25 per cent reduction in steam capacity 
is suggested. However, the full veloci 
ties seem to have been used on a num 
ber of ship installations without an) 
known detrimental effect. Some « 
signers who are familiar with lov 
pressure steam systems may pref 
to keep all branch mains a minimun 
of 4% in. IPS. This will not be nec 
essary nor desirable where the boile: 
water is deaerated and treated, and 
where the steam is dry. It is not 
recommended that the table be used 
for pressures under 15 psi gage un 
less the steam is superheated. For 
lower pressures and, in particular 
where gravity drains to a heating 


boiler are used, the design recom 
mendations of the ASHVE Guid 
should be used. However, the engi- 


neer should be careful to take ful! 
advantage of the static head avail- 
able between the lowest heating unit 
and the boiler water level. In a land 
job this difference might be only 2 
or 3 ft; in many marine installations 
it might easily be 10 or 15 ft. 


Design of Equipment 


The following summary will giv: 
the designer a good idea of the type 
of equipment desired for marin 
work: 


Air Heaters 


The air heaters should be of th 
copper fin and tube type with a 
header provided at each end of the 
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tube (excepting one type of anti- 
freeze heater). The return bend type 
of heater must not be used. All pre- 
heaters (handling outside air) must 
be of the antifreeze type employing 
distributing tubes within the fin tube. 
One manufacturer makes these with 
dead end tubes, and header within a 
header. All preheaters must be in- 
stalled with the tubes in the vertical 
position. The reheaters, preferably, 
should be installed vertically, if pos- 
sible, but this is usually a difficult 
thing to do. The heaters should be 
sized on the basis of the steam pres- 
sure at the heating unit (8 to 15 psi 
lower than the main pressure at the 
source), and with a maximum allow- 
able friction drop (per heater) of 
0.18 in. of water. The face velocities 
for preheaters should be limited to 
800 to 1000 fpm; and for the re- 
heaters, from 650 to 800 fpm. Unless 
the heaters are provided with a by- 
pass for summer operation, the face 
velocity and allowable friction through 
the heater should be based on the 
full air capacity. The heating capac- 
ity should be based on the reduced 
volume provided during the heating 
season. It may be desirable to allow 
about 10 per cent of capacity as a 
safety factor for reduced heating 
effect caused by corrosion and dirt. 


Radiators 


The radiators should generally be 
of the header type using copper finned 
tubing. If orifices are provided, care 
should be taken that they are prop- 
erly sized for the operating condi- 
tions; better still, omit them. The 
radiator enclosure fronts should be 
No. 18 and the sides and top No. 20 
USSG. One radiator which has found 
considerable favor is made from a 
copper pipe coil expanded by hy- 
draulie pressure into steel finned cab- 
inet sections. Cast iron radiators are 
not generally desirable because of 
their weight, bulk, lack of resistance 
to shock, and the fact that they are 
restricted to 15 psi gage operating 
pressure. The Liberty ships were 
first designed with cast iron radiation 
but it is believed that many of these 
ships are now being provided with 
copper convectors. In general, the ra- 
diators should be of the wall type, 
not more than 26 in. in cabinet height 
and 30 to 36 in. long. No radiator 
over 48 in. in length should be used. 
In no case should pipe coil radiators 
be provided for the pilot house or 
other spaces. Radiators within the 
circle for fixed objects for the stand- 
ard compass must be made of non- 
magnetic material. 


Unit Heaters 


The unit heaters for the engine 
room, steering gear room, and work- 
ing spaces should be of the propeller 
fan, blow through type designed with 
copper fin tubes and a header top 
and bottom. It is important that good 


drainage be provided for these units 
as they might easily freeze up if shut 
off and water is trapped at the unit. 
Unit heaters are controlled manually. 


Traps 


The traps usually provided are as 
follows: Inverted bucket, float-ther- 
mostatic, impulse, and thermostatic. 
The air heaters should be provided 
with either an inverted bucket, or 
float-thermostatic trap. No exception 
to this should ever be made for the 
preheaters, so as to minimize the 
danger of freezing. Since the re- 
heaters are small, the aforementioned 
comparatively large traps may be 
awkward to install, and in this case 
the ordinary thermostatic, or an im- 
pulse, trap will give excellent service. 
In all cases, the trap selected should 
be compact and light and should be 
the smallest size available for the 
capacity and operating conditions. 
Generally the capacity requirements 
of domestic water heaters are high, 
and so thermostatic traps will not 
be suitable for the service. In sizing 
the traps, figure on an 8 to 15 psi 
drop in the supply piping to heating 
units with modulating thermostatic 
control valves, and 5 psi drop in the 
piping to units controlled by stop 
valves. For systems draining to an 
atmospheric tank the back pressure 
may be taken as 3 to 5 psi. Bypasses 
are not required around the traps be- 
cause it is believed that they can be 
easily repaired, the parts replaced, 
or the trap mechanism held open for 
operation. 


Control Valves 


The control valves for domestic 
water and the ventilation air heaters 
may be of the self-contained, pneu- 
matic, or electric type, except that 
the latter should be selected with care. 
At present there is only one manu- 
facturer who builds an electric con- 
trol which has been accepted for ma- 
rine use by the Maritime Commission. 
Self-contained vaives are advantage- 
ous in many cases because of their 
simplicity and are usually provided 
for the domestic water heaters unless 
the ventilation heating system is al- 
ready controlled by electric or pnen- 


matic valves, in which case a similar 
valve may be provided. The electric 
and pneumatic systems have the ad- 
vantage of flexibility of design and 
may be of distinct advantage in some 
cases for this reason. The type of 
control for ventilation air heating 
was discussed in the March HPAC. 
Where domestic water heating is 
concerned, a modulating control is 
usually provided, However, where the 
heating steam is provided from a sep- 
arate steam heating boiler, a two 
position control valve should be pro- 
vided so as to eliminate unnecessary 
cycling of the boiler during summer 
operation. The thermostat should be 
set to open the control valve when 
the storage tank water temperature 
drops to 125 F, and ¢lose it when the 
water temperature rises to 160 to 180 
F. The above is very important to 
keep in mind, particularly so where 
forced circulation, coil type heating 
units are concerned, 


In sizing the control valves, the 
Commission will insist that oversiz- 
ing be avoided. It is recommended 
that the designer or contractor con- 
sult the control valve manufacturer 
in this regard and accept his recom- 
mendation. The manufacturer should 
be provided with all pertinent data 
with any safety factors that may 
have been added clearly indicated or, 
better still, eliminated. It must be 
remembered that oversizing a valve 
with steam at 20 to 35 psi pressure 
will have a very detrimental effect 
on the life and operation of the valve. 
For the same reason, all control 
valves should be designed with a pop- 
pet or disc that is capable of metering 
the steam under the design condi- 
tions. Ordinary flat, or nearly fiat, 
dises are not acceptable. It is also 
believed that single seated valves are 
the most desirable for the compara- 
tively low capacities required by ma- 
rine service. As an added precaution, 
keep in mind that the ventilation 
heating systems operate at reduced 
fan speed in the heating season, and 
the reduced volume should be used 
in calculating the steam capacity re- 
quirements. Do not use catalog rat- 
ings, which may represent the maxi- 
mum and not the operating capacity. 
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Bypasses are not required nor in- 
stalled around any of the control 
valves. So far as is known, all of 
these valves fail in the open position 
and thus it is still possible to operate 
the system with the stop valve. The 
repair or replacement of the damaged 
parts is not so difficult that the sys- 
tem couldn’t be shut down for that 
length of time without any real harm 
being done. This would apply only 
to the controls of the heating system 
and would not include the reducing 
valves to the heating system, if such 
are provided, or any other control 
valves on the ship. 

Electrical Equipment 

All the electrical equipment should 
be suitable for marine use. A brief 
consideration of*the constant marine 
problems of vibration, condensation, 
and the effect of corrosive salt atmos- 
phere will make this readily appar- 
ent. 

Electrical equipment should be 
tropically insulated and metallic parts 
should be noncorrosive, or covered 
with a noncorroding coating. Instal- 
lations of the electrical equipment 
should be drip proof, moisture proof, 
or totally enclosed as applicable. Drip 
proof installations should be of such 
design that condensation cannot drop 
upon the electrical parts when they 
are tilted 15 deg constantly. The 
enclosing cases should permit drilling 
and tapping to take a screw type ter- 
minal tube or compression cable fit- 
ting. The use of knockouts is not 
permitted in marine practice because 
they soon rust out and leave the 
equipment unprotected. 

In general, the motors should be 
of the stabilized shunt type unless 
otherwise specified or permitted. Con- 
trol equipment should be positive 
acting so as to avoid sparking. The 
power available on most merchant 
ships is 120 and 240 volts d-c; how- 
ever, this should be checked, inasmuch 
as some of the special type vessels 
are equipped for only 120 volts. Tank- 
ers may deviate from this in having 
440 volt, 60 cycle a-c, but this is the 
exception rather than the rule in 
merchant practice. 

In general, controls for motors 
should be provided with undervoltage 
protection in order that the motors 
will not restart on restoration of volt- 
age. This is done in order to relieve 
the generators of a large starting 
load after breakdown. In_ general, 
controllers for motors are required 
to have separately fused control cir- 
cuits. The control circuits should be 
fused on both sides of the control line. 
This is a deviation from the usual 
commercial practice. Whenever safe- 
ty cutouts are necessary, the manual 
reset type should be provided unless 
it is specifically instructed to do 
otherwise. 

Unit heater and similar small heat- 
ing motors are not always required 
to be of the full marine type but in 
any case must be acceptable and ap- 
proved for marine use. 
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It is recommended that those who 
are unfamiliar with the broad marine 
electrical requirements of merchant 
practice get a copy of the American 
Institute of Electrical Engineers 
standards No. 45. If any doubt still 
exists as to acceptance to the require- 
ments, call in person or write the 
nearest Maritime Commission office. 
It cannot be over-emphasized that 
electrical equipment must be specific- 
ally designed to hold up under marine 
operating conditions. 

Equipment, General 

1) Care should be taken in sizing 
the heating units that they are sized 
for the operating conditions. With 
35 psi steam pressure, unit heater ca- 
pacity is increased over 25 per cent 
over the usual condition, air heater 
capacity (figuring 20 psi pressure at 
the heater) about 12 per cent, and 
radiator capacity around 70 per cent. 
Consequently, this represents an ap- 
preciable correction. The radiator 
and unit heater corrections are given 
in the ASHVE Guide. The correc- 
tions for air heaters, domestic water 
heaters, etc., should be taken from 
the manufacturer’s data. 

2) In sizing the various heating 
units (including control valves) and 
where the next size unit over the 
estimated required capacity may be 


considerably oversized, serious c 
sideration should be given to usi ¢ 
a unit (if available) a little under ¢ 
estimated required capacity. 

3) All steel parts of equipm: 1t 
must be well protected against c: r- 


rosion. Generally it is required t) at 
ferrous parts be hot dipped galv« \ 
ized after fabrication. Where this is 
not possible or where time does » ot 
permit, consideration is given to ti 
various other rust resistant coatings 
commercially available. Where fvr- 
rous and nonferrous materials are in 
contact, it may be necessary in son. 
cases to provide protection against 
electrolytic action, promoted by th« 
salt atmosphere. 

4) Spares must be provided ap- 
proximately as follows: 

a) Electrical spares in accordance 
with AIEE standard No. 45. 

b) One valve, trap, strainer, etc., 
of each size and type; and 5 per cent 
of renewable parts such as contro! 
valve discs, seats, and power ele- 
ments; strainer baskets; steam trap 
thermostatic elements, seats, etc., as 
required. Not less than one of each 
of these parts should be provided. 

c) Sufficient spare parts, supplies, 
and equipment as necessary to pro- 
vide for one year’s operation. A com- 
plete set of V belts where such are 


provided. 
[Photos courtesy Oregon Shipbuilding 
Corp.] 





SAFE STORAGE OF COAL 


(From a recent talk by Thomas J. Thomas, Associate Deputy Solid Fuels 
Co-ordinator for War) 


“There are some technical problems 
connected with the safe storage of 
coal and full information on this sub- 
ject can be secured without cost by 
application to the Bureau of Mines of 
the Department of the Interior, 
Washington, D. C. If well recognized 
practices are followed, you can store 
most coals in either your bins and 
bunkers or outside with safety and 
usually without much difficulty. 

“Anthracite coal involves few stor- 
age problems. Bituminous or soft 
coal requires more care in the storage 
of large quantities in order to prevent 
the spontaneous generation of heat 
which, if allowed to rise to a burning 
temperature, might cause fire. 

“The practice of certain elementary 
precautions will permit the safe stor- 
age of most bituminous coals. Some 
coals require greater care. If you are 
buying soft coal, your dealer should 
be able to furnish you with the infor- 


mation on its storage characteristics. 


“While I do not propose to discuss 
at any length these soft coal storage 
problems, I will indicate their main 
outline and the suggestions for meet- 
ing them. The principal steps in se- 
curing safe soft coal storage lie in 
making sure that the coal is free of 
foreign matter and is stored in a sat- 
isfactory place and that it is piled in 
a compact mass so that air circulation 
through the pile is cut off as much as 
possible. The coal storage pile should 


be away from external sources of 
heat, such as steam pipes. 

“Avoid all straw, paper, sticks, and 
oil rags in the coal and in the bins, 
and the ground, if it is stored outside 
should be thoroughly cleared. In bins 
and bunkers old coal should be shov- 
eled out of corners thoroughly befor: 
a fresh supply is introduced. 

“Layering the coal avoids segrega- 
tion of various sizes; store slack coal 
in layers of about 2 ft. If it is ina 
bin or bunker, it is best to have the 
container airtight on sides and bot- 
tom. A layer of fine coal dust over 
the top is additional protection for 
coals that tend to heat readily. The 
use of the chutes in filling bins and 
bunkers should be watched to make 
certain that there is no segregation of 
sizes and that the coal in each layer 
is thoroughly mixed. 

“Good grade slack bituminous coa! 
stored outdoors in small, low piles 
about 6 ft high ordinarily gives little 
trouble. If it is stored in higher 
piles, the coal should be laid in layers, 
avoiding segregation of sizes, and 
each layer should be compacted with 
a caterpillar, road roller, or similar 
equipment. The sides of the pile 
should be carefully compacted. A 
layer of fine coal dust, held down by 
nut sized coal, may be placed on top 
of the pile, or a sprayed layer 0! 
asphalt emulsion or similar materia! 
is effective.” 
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SUMMARY—A reader of HPAC (“C. 
F.T.”) asked for advice on the piping 
connections for an exhaust steam wa- 
ter heater which was giving trouble. 
His questions and one reply were 
published in the February issue of 
Heating, Piping & Air Conditioning 

. Several other readers have been 
kind enough to prepare their recom- 
mendations for solving C. F. T.’s diffi- 
culty, and their answers to the prob- 
lem are published here for the assist- 
ance of engineers and contractors who 
must make such installations work 
properly and who are often called upon 
these days to adapt the equipment at 
hand to the job. 


THE QUESTIONS 


As A subscriber to Heating, Piping 
& Air Conditioning I would appreciate 
your advice on the water heating prob- 
lem as outlined in Fig. 1. As shown, 
the cold water goes into the exhaust 
steam heater. The heater has seven 
rows of 2 in. tubes and has baffles 
which cause the water to make seven 
passes to get out. 

1) I have been told cold water 
should go into bottom of hot water 
storage tank. Do you agree with that; 
if so, why? 

2) Would the 2 in. house circulat- 
ing line give better results if it went 
into the bottom of the storage tank 
rather than as shown in the sketch? 

Any help you can give me on the 
above will be greatly appreciated.— 
C.F. T. 


USE SEMI-TANKLESS 
HOOKUP, SAYS E. L. MALM’ 


The information in the problem as 
submitted does not furnish very much 
data about the construction of the old 
air compressor intercooler which is 


‘Bell & Gossett Co. 


being used for a water heater, but it 
seems reasonable to assume that it is 
a multiple pass, shell and tube unit 
with the water flowing in the tube and 
steam in the shell. If that is true, 
little could be done to change the unit 
from a multiple pass unit to a single 
or two pass unit, which would be more 
desirable, and in fact essential, to 
obtain proper circulation by gravity 
through the heater and tank. 

It is my thought that a multiple 
pass unit could be made to operate 
effectively if hooked up to the storage 
tank, using what is called a semi-tank- 
less hookup, as shown in Fig. 2. This 
figure is diagrammatic only—connec- 
tions to the heater would conform to 
the available openings. I would sug- 
gest, however, that an opening be cut 
in the shell so that the steam inlet 
could be at the top of the shell and 
the condensation outlet on the bottom. 


With the semi-tankless hookup, it 
is obvious that during standby periods 
when hot water would be stored up 





HOW SHOULD THIS 
EXHAUST STEAM WATER 
HEATER BE PIPED 


in the tank, circulation through the 
heater would be induced by the cir- 
culating pump controlled by a_ hot 
water control installed in the tank. 
Obviously, during periods of hot water 
draw in the building, the city water 
pressure would afford the motive 
power for overcoming the pressure 
drop through the heater. 


E. A. HAHL* SUGGESTS 
A CIRCULATING PUMP 


Neither of the two questions asked 
can be answered “yes” or “no.” The 
combination of a tank and a water 
heater is used to accomplish a certain 
objective and the piping arrangement 
itself will vary depending upon what 
is to be accomplished. 

There are two general schemes, 
which are shown as Figs. 3a and 3b. 
Fig. 3a shows the layout depending 
entirely upon recirculation between 
the heater and the tank. It is essen- 
tially the same as having the heating 
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element inside of the tank. Fig. 3b 
shows an arrangement in which all of 
the cold water first goes through the 
heater before entering the tank, and 
consequently the recirculating line is 
not intended to recirculate full ca- 
pacity but merely to promote suffi- 
cient circulation to keep up the tem- 
perature of the tank in idle periods. 
If Fig. 3a depends entirely upon 
gravity recirculation, the friction loss 


through the heater and the circulat- 
ing piping must be very low or else 
forced circulation must be used. The 
Fig. 3b arrangement involves gravity 
circulation of only a small part of the 
rated load so that in terms of the full 
capacity the circulating system and 
the heater itself can involve greater 
amounts of friction drop than for Fig. 
3a. Here also a small pump can be 
used for positive circulation in the 





recirculating line shown in Fig. |). 
if arrangements cannot be made : 4; 
will permit suitable gravity recire 4. 
tion. 

It would seem, from the size of }, 
tank and the heater, the fact that hy. 
heater has seven passes, and the ¢ 
that the circulating line to the ¢.»} 
is only 3 in., that the objective w: .\q 
have been in line with Fig. 3b—+\,; 
is, the installation would be essen. 
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cally an instantaneous heater with 
all of the water first going through 
the heater before it goes to the tank, 
and consequently the recirculating line 
is mostly a method of keeping the 
tank temperature up to the desired 
amount. 

On the other hand, if the heater is 
altered to make it single pass, the ar- 
rangement indicated by Fig. 3a will 
be accomplished, but so far as obtain- 
ing results by gravity circulation are 
concerned, it would seem necessary to 
increase the size of the circulating 
piping because evidently there is very 
little chance to promote gravity re- 
circulation under any circumstance, 
the tank being immediately above the 
heater itself. 

I believe that the easiest way to 
get the most out of this heater is to 
put a circulating pump in the cold end 
of the recirculating line. 

Regarding the question concerning 
the 2 in. house circulating line, “better 
results” might mean that better cir- 
culation is desired in the house circu- 
lating line or might refer to the possi- 
bility of better recirculation between 
the tank and the water heater. How- 
ever, there is one very good reason 
why the house circulating line should 
not be led as shown in Fig. 1, which 
illustrates a purely gravity recircu- 
lating job, which depends for the 
movement of the water from the 
heater to the tank entirely on the 
difference in specific gravity between 
the water in the hot part of the re- 
circulating system and that in the 
colder portion, which in this case is 
the 4 in. pipe. Therefore, if the water 
in the 3 in. pipe is as hot as possible 
and the water in the 4 in. return cir- 
culation pipe is as cold as possible, the 
maximum effect will be produced. 


Assuming that the water coming 
back through the 2 in. house circulat- 
ing line is warmer than the cold water 
supply, this cannot be introduced to 
advantage in the cold leg of the re- 
circulating line. It would be better 
going into the tank itself. In Fig. 3a, 
which indicates a purely gravity re- 
circulating arrangement, I have indi- 
cated the cold water coming into the 
system near the top of the recirculat- 
ing return, because in that case (when 
no cold water is going into the sys- 
tem) it leaves this cold part of the 
circulating line in ideal condition to 
promote movement by gravity. 


PAUL N. HUNT® 
RECOMMENDS CHANGES 


The problem is not given in enough 
detail in that it lacks water usage, 
desired temperature of hot water out, 
temperature of cold water in, number 
and material of tubes in exchanger, 
and pressure of exhaust steam. It is 
assumed that both exchanger and 
storage tank, as well as all distribu- 
tion lines, are adequately insulated. 
The 220 ft head seems high unless the 
system serves a tall building requir- 


‘Mechanical engineer. 
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ing this pressure. If not, the water 
head should be reduced by a pressure 
regulator allowing a minimum of 
pressure at the highest point in the 
building, thereby minimizing prob- 
ability of accident, replacement of 
washers, etc. 

In my opinion, the flow through the 
heater should be reversed, with water 
around the tubes and steam going 
through the tubes. This will allow for 
higher steam velocity and assure of 
no air binding of the heater, giving 
better heating. Second, pressure loss 
on the steam side is not important. 
Third, more heat will be recovered 
from the condensate as it will pass 
through the tubes leaving the heater 
at the coldest section of the heater, 
thereby increasing heat recovery from 
the condensate. 

Referring to Fig. 4a, the hot water 
outlet should go directly to the bottom 
of the storage vessel as it will then 
hold the entire tank at a more even 
temperature, requiring less circula- 
tion of the storage tank to the heater 
and assuring of a more even tempera- 
ture of hot water to the point of con- 
sumption. In order to control the 
temperature in the tank, which should 
be done, a thermostatic controller 
should be installed to control the inlet 
steam. The thermostat bulb should be 
installed approximately 12 in. above 
the bottom and one-quarter the length 
from the opposite end to the hot wa- 
ter inlet. With the thermostat con- 
trol in service, it will not be essential 
that a steam trap be installed. 


Cold water should enter the bottom 
of the heater at the opposite end from 
the hot water outlet, and should have 
a check valve in the line. 


The 2 in. circulating line should 
enter the bottom of the storage tank. 
If connected to the cold inlet line, 
there is possibility of backflow of cold 
water through the 2 in. circulating 
line when hot water is being drawn 
from the line. For best results, a cir- 
culating pump should be installed, 
connected as indicated in Fig. 4b. This 
could be a very low head low capacity 
pump whose operating costs would be 
extremely small. 

The 2 in. storage tank circulating 
line should be directly connected to 
the top of the heater with a check 
valve in the line to prevent bypassing 
of the exchanger by cold water. 

The piping layout of Fig. 4a is 
much simpler than that shown in Fig. 
1 and will give better control over the 
heating system. 

In answer to the two questions: 

1) The cold water should defi- 
nitely go into the heater. If put into 
the bottom of the tank, short circuit- 
ing of the heater will result. 

2) The 2 in. house circulating line 
should definitely go into the bottom 
of the tank as explained previously. 

The entire problem could be simpli- 
fied if coils were installed in the bot- 
tom of the tank instead of using the 
old heat exchanger for a heater. 


N. W. BLANCHARD 
SUGGESTS IMPROVEMENTS 


I should like to present my views. 
First, there must be assumptions 
made, as follows: 

1) Sufficient steam is available at 
suitable pressure to heat the required 
amount of water used from the tank 
even with seven passes in heater. 

2) The 2 in. circulating line comes 
from a point below the farthest fix- 
ture or battery of fixtures, sufficient 
in height to cause recirculation. 

As to C.F.T.’s first question, it 
would, in my opinion, be better to feed 
the cold water into the 4 in. return 
at a point of connection to the heater 
by use of a suction tee in lieu of the 
45 deg fitting. 


If a tee is not available a smaller 
size nipple can be fitted, by use of 
bushings, between the 45 deg fitting 
and check valve so that it projects 
into the 45 deg fitting and replaces the 
4 in. nipple. One end of this small 
nipple would have a long thread on it 
of necessity. The amount of projec- 
tion necessary into the 45 deg fitting 
would be such as would insure the 
cold water entering the heater and 
not the 4 in. return pipe. Should it 
be found that cold water does enter 
the 4 in. return, a check valve in the 
4 in. return line would be of benefit. 
However, the aspirating effect should 
provide sufficient induced flow to pass 
both return and cold makeup water 
through the heater. In this installa- 
tion I would prescribe introducing the 
cold water into the heater rather than 
into the storage tank so as to take 
advantage of the 220 ft head in pro- 
viding circulation for heating when 
water is drawn from tank. 


My first assumption will provide 
sufficient heating effect properly to 
heat the water as it passes through 
the heater. No temperatures of hot, 
circulating, or cold water are given, 
hence only reference to this assump- 
tion can be made in the analysis of 
piping connections. The suction tee 
effect could also be obtained through 
pipe welding if the threading and 
bushings are not desired. Any num- 
ber of methods for manufacture could 
be devised. 


It should also be noted that the 4 
in. cold water supply at 220 ft head 
has a maximum water flow capacity 
and the suction tee will reduce this 
capacity at given head. Some gain in 
heating might be obtained if the size 
of the cold water inlet were reduced 
to allow passage of only the maxi- 
mum water demand from the tank. 


As to C.F.T.’s second question, I 
would suggest connecting the 2 in. 
circulating line into the bottom or 
side of the storage tank and not into 
the 4 in. return or near the cold water 
supply inlet. Again I refer to my as- 
sumptions, and presume that good re- 
circulation is present when no water 
is being drawn from tank. Reason 
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for this connection is to prevent the 
2 in. circulating line becoming a flow 
line for cold water when water is 
drawn from tank and to secure an 
intermediate temperature mixture, 
when circulating water enters tank, 
over and above the temperature of 
mixed circulating water and cold wa- 
ter. In other words, introduce the 
circulating water into the tank at 
its returning temperature without the 
necessity of reheating it through the 
heater. At periods of small draw from 
the tank, heat stored in the circulat- 
ing water would become an asset in 
maintaining more uniform tempera- 
ture in the tank. With no water being 
drawn from the tank the existing set- 
up due to circulation between heater, 
3 in. flow pipe, tank, 4 in. return pipe 
and back to the heater causes the wa- 
ter in the 2 in. circulating line to 
again pass through heater. This is 
not objectionable but a different pro- 
cedure may result when water is be- 
ing drawn from tank and it may mean 
the difference between good and bad 
operation. 

It is noted that W.G. in his reply 
in the February HPAC advises the 
interchange of the 4 in. hot water 
service supply and the relief valve 
connections. It is further noted from 
Fig. 1 that the relief valve tapping 
is much smaller than 4 in., hence a 
new opening would be required at the 
relief valve location. If a new open- 
ing were to be made I would suggest 
that it be made at the top center of 
the tank and the 4 in. hot water serv- 
ice supply taken off from this new 
point. Whether or not a change here 
is necessary depends upon whether or 
not present water used is hot enough 
or too hot. It would of course be 
advisable to have the water in tank 
at somewhere near uniform tempera- 
ture and this result can be secured by 
mixing within the tank; that is, heated 
water in and circulation water in. 
Any introduction of water colder than 
the recirculated water from the 2 in. 
line, such as cold water supply back- 
ing up, will give rise to various tem- 
peratures within the tank and more 
heating required by _ circulation 
through heater. 

It is noted that the suction tee ar- 
rangement only functions when water 
is being drawn from tank, hence no 
induced circulation is available dur- 
ing periods of no draw. Heating is 
by gravity circulation only then and 
the revised piping above suggested 
gives two main circulating circuits as 
follows: One circuit through 4 in, hot 
water service supply to point of con- 
nection in system where 2 in. cir- 
culating lines take off, thence back 
to tank. One circuit through 3 in. 
heater flow pipe to tank, thence back 
through 4 in. return pipe to heater. 
This arrangement seems better to me 
than the original combined return lay- 
out and the changes necessary would 
involve little cost. No matter what 
connections are made it is possible to 
trace a third combined circuit also. 
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For a proper analysis, all water 
temperatures present and required, to- 
gether with heating surfaces avail- 
able, amount of water required per 
hour, pressure and amount of steam 
available, etc., should be considered. 

Should the return water from the 
tank pass through the 4 in. pipe to 
the heater in a very hot state, some 


effectively accomplish the re. |; 
sought by C.F.T. it seems to me 

In Fig. 5, I should like to be 9; 
assistance to convey to C.F.T. 
remedy of an identical condit \». 
which after the alteration provi. o 
ample hot water. In conclusion | 
should like to add that if C.F.T. \.;) 
utilize his ingenuity, he can perf.» 
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noise and water hammer, possibly ex- 
cessive corrosion, may result due to 
the mixture of hot and cold water at 
the suction tee. The remedy would 
be to maintain the water in the tank 
at a lower temperature. This condi- 
tion will only happen at very hot tem- 
peratures. 


CARL BACHMANN‘ 
OFFERS HELP 


I read the predicament of C.F.T. 
and the suggestions by W.G. in the 
February HPAC with great interest; 
however, these suggestions with the 
subsequent service shutdowns do not 





*American Hotel Corp. 


the alteration with very little service 
interruption. In the event I person- 
ally can be of help, of course without 
any remuneration or obligation, please 
do not hesitate to call on me for ex- 
changing our experience with other 
HPAC readers. 


HUGO C. PETERS’ 
SUBMITS SUGGESTION 


Fig. 6 is a sketch of a revised hook- 
up for the storage tank and heater 
about which C.F.T. asked in the Feb- 
ruary HPAC. 

I trust you will find this suggested 
piping layout of some merit. 


‘Heating engineer. 





AUXILIARY OIL RATIONS FOR CARE OF THE SICK 


The procedure under which those 
who require additional heating oil for 
the care of ill or infirm persons may 
obtain extra supplies was simplified 
last month by the Office of Price Ad- 
ministration. Under the plan, local 
war price and rationing boards may 
grant the additional heating oil ra- 
tions to householders living in private 
residences and multiple dwellings 
heated only by oil stoves without re- 
quiring a certificate from a qualified 
plumber, architect, or heating engi- 
neer showing the amount of additional 
heating oil needed. The exception ap- 
plies only if unreasonable difficulty in 
obtaining the certificate would be en- 
countered. If the expert’s certificate 
may be obtained easily, it still is 
required. 

Where the certification is dispensed 
with in these cases, the local board 


will issue auxiliary rations equa! to 
6 per cent of the applicant’s total 
yearly ration for each of the five 
thermal (heating) periods during 
which the extra oil is required. For 
example, if an allowable allotment for 
the heating year is 1500 gal, the 
board may issue coupons equal to 6 
per cent of this amount, or 90 gal, 
for each thermal period that the con- 
sumer is eligible for the auxiliary sup- 
ply. OPA officials estimated that the 
6 per cent extra allotment will perm't 
a temperature about 10 deg in excess 
of the temperature the norma! ration 
would permit. 

In all instances, the application for 
an auxiliary ration must be filed on 
the form designed for this purpose 
(OPA-1104). The amendment (No. 45 
to ration order 11) became effective 
March 11. 
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How an Air Conditioned Office Building 
Reduced Its Heating Steam Consumption 


W. C. Heimbeck, Building Manager, and M. Ehrlich, 
Building Engineer, Describe the Changes Made 


SUMMARY—Conservation of heating 
steam is always good business — in 
wartime, it is a very practical and 
patriotic essential. While there are 
certain general principles of efficient 
heating, the achievement of economy 
in any building depends upon careful 
analysis of the peculiarities of the 
particular installation . . . The authors 
tell here some of the steps taken to 
reduce the steam for heating the In- 
ternational Harvester building from 
0.93 to 0.43 Ib per 1000 cu ft per 
degree day 


WHEN THE International Harvester 
Co. purchased its headquarters office 
building in Chicago a few years ago, 
among the work done was the installa- 
tion of an air conditioning system to 
serve the 15 floors which it contem- 
plated occupying, consisting of 140,- 
000 sq ft of floor space. 

Thirteen thousand, five hundred cfm 
of air is required per floor, and is 
furnished by two units, each compris- 
ing two delivery fans, four rows of 
coils for summer cooling, and two 
rows of coils for winter heating. As 
the same piping serves both summer 
and winter water circulating, the 
changeover is accomplished by means 
of a three way air operated valve, 
controlled from a central point in the 
engineer’s office. 

The principal equipment, situated in 
the basement, consists of a 400 hp 
centrifugal compressor, a 1000 gpm 
chilled water circulating pump, two 
500 gpm hot water circulating pumps, 
a 500 gpm condenser pump, an 80 gpm 
pump and heat exchanger for humidi- 
fication, and a 1000 gpm heat ex- 
changer for heating purposes. Con- 
trols are air operated, and their func- 
tions are directed from the engineer’s 
office in the basement. To record the 
results of operation, flow meters and 
recording thermometers are provided 
in the engineer’s office. 

As installed in 1938, the system was 
intended to be used only for ventilat- 
ing during the winter season, deliv- 
ering air at a fixed temperature, us- 
ing the existing steam radiators un- 
der the windows for heating the space. 
This resulted in overheating in mild 
outdoor temperature and underheating 
under severe conditions. To remedy 
this condition, a thermostat was 
placed in the return and outdoor air 
mixing chamber to operate the maxi- 
mum outdoor air damper, fixing it at 
a minimum at 50 F, and converting 
the rest of the system to a full blast 
heating system, varying the tempera- 


ture of the delivered air as the space 
would require. This proved satisfac- 
tory under a certain condition only, 
but as outdoor conditions changed, 
other problems developed, not the 
least of which was the fact that our 
boiler capacity was taxed to the limit 
to furnish steam to this equipment. 

Our steam consumption for heating 
the building on the degree day basis, 
increased about 50 per cent. At this 
point, we made a careful study of 
all conditions in the building. We 
found that we had an internal heat 
gain (in addition to the radiators) of 
160,000 Btu as against a heat loss of 
189,000 Btu at zero outdoor tempera- 
ture. To utilize this heat became our 
problem. Each floor is equipped with 
52 radiators, having a total of 1200 
sq ft of heating surface. From condi- 
tions prevailing adjacent to these ra- 
diators, it was indicated that too much 
heat was being emitted. To correct 
this condition, the valve stops were 
fixed so that the radiator valves would 
be limited in their opening, thereby 
cutting down the steam flow. The ef- 
fect is that at no time are the radia- 
tors fully heated. 

The next step was to have the max- 
imum damper thermostat piloted by 
the room or return air thermostat so 
that the maximum outdoor air damper 
would not open unless the room tem- 


perature was in danger of rising too.. 


high, and in addition, arrangements 
were made to vary the temperature 
of the water circulating through the 
coils, with the controls in the engi 
neer’s office. This change had a very 
marked effect on the steam consump- 
tion, but did not account for all of 
the internal heat. Further investiga- 
tion found that due to wind direction, 
the minimum outdoor air damper 
would supply 100 per cent outdoor 
air, and further, due to improper out- 
door and return air mixing, we had a 
false reading at the suction side of 
the fans, varying about 70 F at zero 
outdoor temperature. To correct these 
conditions, baffles were introduced in 
the mixing chamber to obtain a better 
mixture of outdoor and return air, 
and to overcome the effect of wind 
direction, a thermostat was placed be- 
tween the electro-pneumatic switch 
and the minimum outdoor air damper 
motor, setting a low limit on the 
mixing chamber temperature of 55 F. 
Fifty-five degrees was selected be- 
cause about 25 per cent outdoor air 
at 0 F mixed with about 75 per cent 
return air at 80 F gave a mixture at 
approximately 55 F. 

These changes resulted in reducing 
the steam consumption from 0.93 lb 
per 1000 cu ft per degree day to 0.43 
lb. The building volume is 3,300,000 
cu ft, total floor area is 225,000 sq 
ft, and height is 23 stories. 


An instruction sheet and a control diagram are mounted on 
the instrument and control panel in the engineer's office 
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SUMMARY—Prompted by an appar- 
ent misapprehension in many quar- 
ters as to difficulties involved in en- 
gineering conversions from oil to coal, 
Mr. Winkler, executive vice-president 
of the U. S. Machine Corp., discussed 
the subject at a recent series of sales 
engineering meetings . . . The follow- 
ing is a part of his presentation 


THIS ARTICLE is prompted by an ap- 
parent misapprehension in many quar- 
ters as to the difficulties involved in 
engineering a conversion from oil to 
coal firing. Let me say now that the 
procedure is neither mysterious, diffi- 
cult, nor complicated. There are a 
few things which must be known and 
understood, but anyone willing to pay 
a small price in study can quickly ac- 
quire the necessary facts. 


The starting point in any discus- 
sion about either oil or coal firing is 
the boiler. Basically, a boiler is just 
a heat catcher and transferer. It 
catches the heat released in the fire- 
box and transfers it to the water. 
It doesn’t matter whether the source 
of heat is oil or coal, so in this funda- 
mental aspect there is no difference 
between oil or coal firing. 


Heat Release and Efficiency 


Heat release in the firebox of a 
boiler is a function of two factors, 
the weight of fuel burned, and the 
efficiency of burning. In combustion 
work there are two kinds of efficiency 
to be considered: burning efficiency, 
and overall plant efficiency. Burning 
efficiency has to do with what takes 
place in the firebox only and has noth- 
ing to do with the boiler outside the 
firebox. Overall plant efficiency com- 
bines burning efficiency with the abil- 
ity of the boiler to catch the heat 
released in the firebox. 


Components of Fuel 


Burning efficiency is a function of 
the fuel employed, so let’s see how 
oil and coal compare in this respect. 
Here is a sample “as fired” analysis 
of coal: 


Fixed carbon ...... 50 per cent 
Volatile matter ....38 per cent 
RMB atiacecacictasic 9 per cent 
Moisture .......... 3 per cent 
Bubpher 2. ccccccccs 1 per cent 


Heat content. .14,000 Btu per lb 


Here is a sample analysis of a par- 
ticular fuel oil: 


COM sevcccccsecs 83 per cent 
a 14 per cent 
a 1 per cent 
Nitrogen .......... 2 per cent 


Heat content. .19,000 Btu per lb 
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Herman E. Winkler Gives a Quick Picturdipf 


The components which provide the 
heat in coal are the fixed carbon and 
the volatile matter. In oil, they are 
the carbon and hydrogen. 


How Fuel Burns 


Let us consider what happens when 
anything burns. Burning is the rapid 
combination of a combustible with 
oxygen, and takes place only at tem- 
peratures above the ignition point of 
the combustible. The higher the tem- 
perature, the more rapid the burning 
or oxidation. The result of the chem- 
ical reaction of oxidation is the libera- 
tion of heat and the formation of the 
oxide of the combustible. For example, 
the oxide of carbon is carbon dioxide, 
CO., and the oxide of hydrogen is 
H.O, or water (actually steam at the 
temperature at which the reaction 
takes place). 

Considering the combustion me- 
chanics of coal, carbon is the principal 
heat generating ingredient. The oxy- 
gen required for combustion is sup- 
plied by the air sent into the firebox. 
By volume, air is composed, princi- 
pally, of 21 per cent oxygen and 79 
per cent nitrogen; by weight, the 
respective figures are 23 and 77. 

When the oxygen in air combines 
with just the right amount of carbon, 
this is what happens: 


C (carbon) + O: (oxygen) = CO: (carbon 

dioxide) 

1 lb z 2/3 Ib 3 2/3 Ib 

From the above burning or oxidation 
process, 14,600 Btu of heat is released. 
(This is the theoretical value of com- 
plete combustion and is not possible 
in actual practice. We strive only to 
approach it.) 


The above equation pre-supposes 
that the theoretically correct amount 
of air has been supplied to the com- 
bustion process. Let’s see what hap- 
pens if too little air, and therefore 
too little oxygen, is furnished. 


Carbon has the propensity to accept 
partial oxidation. In this case, the 
product of combustion is carbon 
monoxide, or CO, instead of being car- 
bon dioxide, COs, as would occur if 
oxidation were complete. The reaction 
then looks like this: 

2 C (carbon) + O: (oxygen) = 2 CO 
(carbon monoxide) 

1 lb 1 1/3 Ib 2 1/3 Ib 

In the above example, only 4400 
Btu is released—a bad case of in- 
complete combustion. 

Thus, at any time that conditions 
in the firebox permit the formation 
and escape of CO, the fuel has yielded 
only a part of the heat which it might 
have, had the carbon content been 


completely oxidized to CO.. The pros. 


ence of CO in flue gas, therefore, 4) 
ways indicates a loss in bur 
efficiency. 


Excess Air Loss 


On the other hand, too much ai; 
in the firebox also causes a loss j}; 
burning efficiency. You will recall that 
air is 79 per cent nitrogen, and nit 
gen is an inert element as far as con 
bustion is concerned. It will not oxi 
dize (burn) in any temperature w; 
can get in a firebox. Nitrogen, how. 
ever, absorbs heat from the fire unti! 
it is the same temperature as the flu 
gas. It then goes the way of al! flu 
gas—up the chimney and gone for- 
ever—carrying with it a large pro 
portion of unused heat. 

The same is true of oxygen, if mor 
than necessary is furnished. Excess 
quantities can’t find any carbon to 
combine with and accordingly move 
right out the stack loaded with heat 


Nothing can be done about this con- 
dition, except to exclude any more air 
than is necessary. Excess air moves 
through the firebox in an unchanged 
state, being raised in temperatur 
only. It obviously reduces the per 
centage of CO, found in the flue gas 
and therefore lowers burning effi 
ciency. Some excess air, however, is 
required in practice, for reasons ex- 
plained below. 

All the chemistry of combustio: 
covered so far applies fundamentally 
to either coal or oil. If you realize 
how much alike the basic problems 
are, you will more easily recogniz 
certain differences in the applicatior 
of oil and coal burning equipment 
differences which are necessarily in- 
volved in the conversion of one to the 
other. 

It has already been indicated that 
an analysis of the flue gases would 
show the degree of burning efficiency 
While there may be oxygen (0.), car- 
bon monoxide (CO), in addition to the 


nitrogen (N.) in stack gases, it is the 


percentage of carbon dioxide (CO:) 
which really counts. 

Since there is 21 per cent oxygen 
in air, theoretically perfect combus- 
tion of carbon would put 21 per cent 
of CO, in the stack gases. But with 
coal as fuel, at least 50 per cent ex- 
cess air is necessary in practice; 
therefore, a range of 12 to 14 per cent 
CO; is considered excellent. 


Stack Gas Temperature 


At this point, let us see what the 
difference is between the burning e‘fi- 


Heatinz, Piping & Air Conditioning, April, 19/3 





: 
: 


| 








y 6 TO COAL 


urdipf Stoker Application to Oil Conversi 


eta Aine iciineeeninetd el nets aie 





ciency and overall plant efficiency. If 
the firebox we have just discussed in 
connection with flue gas analysis and 
burning efficiency were out in a yard 
with no boiler attached, all the re- 
marks about burning efficiency would 
still hold good. 

But so far, no mention of stack gas 
temperature has been made. It is this 
temperature which largely affects the 
overall plant efficiency figure. Re- 
member that the boiler is a heat 
catcher. If it does a good job of pull- 
ing down the temperature of the gases 
leaving the firebox, it is said to have 
a high absorption efficiency. If it does 
not do a good job of pulling down the 
gas temperature, it has a low absorp- 
tion efficiency. 

So fix these facts in your mind and 
you have the complete efficiency story: 


1) The flue gas analysis, or CO, 


reading, indicates the burning effi- 
ciency of the fire in the firebox. 

2) The temperature of the gases 
leaving the boiler indicates the ab- 
sorption efficiency of the boiler. 

3) A combination of the burning 
efficiency (CO, in per cent) and of the 
stack temperature (F) indicates the 
overall plant efficiency. 

In other words, if gases leaving the 
boiler have a high CO. content and a 
low temperature, then the overall 
plant efficiency is excellent. 


Differences Between Coal and Oil 


Thus far we have been talking about 
conditions which are practically par- 
allel in the combustion of coal and 
oil fuel. Let us now consider the 
points of difference between the fuels, 
as they relate to the conversion of oil 
fired to coal fired plants. 

The physical states of the fuels dif- 
fer. Oil is a liquid and coal is a solid. 
This difference calls for consideration 
of storage space when conversion to 
coal is contemplated. 

The heat contents of the fuels dif- 
fer. This difference in heat content 
must be considered in order to specify 
correctly stoker capacities for instal- 
lations previously burning oil. 

Coal has a mineral residue—ash— 
while oil does not. This factor ob- 
viously influences firebox design, as 
there must be a place for the ash to 
accumulate and firebox doors must be 
provided for the removal of fused ash 
or clinkers. 

With oil firing, extreme firebox tem- 
peratures are desirable, even neces- 
sary, to obtain complete combustion. 
This condition is undesirable with a 
stoker because of the difficulty in 
handling ash in the molten or fused 
state. It is difficult to draw a parallel 
between the two fuels, as affected by 
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firebox temperatures, except to say 
that with oil it is advantageous to 
have the entire firebox extremely hot, 
while with coal it is best to localize, 
as much as possible, the extreme tem- 
perature to the upper part of the fire 
and to the combustion space which is 
above the fire bed. Thus, a condition 
favorable to the solidification of ash 
into easily handled clinker is ap- 
proached. 

The fact that coal contains ash is 
the reason behind the major difference 
in details pertinent to the conversion 
from oil to coal firing. The presence 
of ash demands a firebox design for 
stokers which is not consistent with 
oil burner practice. 

Quick Estimate for Conversion Job 

In figuring a conversion job the 
difference in heat content of oil and 
coal can be adjusted by a simple cal- 
culation: 


19,000 (Btu per Ib) 
133,000 Btu per gal. 


Taking 13,300 Btu as the heat con- 
tent for a particular coal: 


7 Gb per gal) 


13.300 (3tu per Ib) 2000 (ib per ton) 
26,600,000 Btu per ton. 
26,600,000 (Btu per ton of coal) 


133,000 (Btu per gal of oil) rs 
The heat content of one ton of such 
coal is thus equal to that of 200 gal 
of such oil. By substituting the cor- 
rect heat content values for the par- 
ticular coal and oil involved, the proper 
conversion factor for any installation 
will be obtained. 

This conversion factor can be used 
in roughly sizing a stoker to replace 
an oil burner of a given capacity. It 
is important to remember that in siz- 
ing a stoker, that is, in selecting ca- 
pacity for a given load, do not figure 
the stoker to run continuously. Figure 
the stoker size for a maximum oper- 
ating time of 70 per cent. 


Sectional drawing of underfeed stoker 
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Here is a typical example of select- 
ing a stoker to replace an oil burner 
using 10,000 gal per yr: 

10,000 (gal per yr of oil) 200 (factor 


for converting vallons of oil to tons of 
coal) 50 tons per yr of coal. 


2 (factor for con- 


50 (tons per yr) 
100 lb per hr 


verting to Ib per hr) 

[Note: The factor 2 is arrived at by 
assuming 1000 hr operation per year] 
Therefore, a stoker with a capacity 
of 100 lb per hr should be selected to 
replace the oil burner. 

The above quick method is a bit too 
brief for good stoker engineering 
practice. It does not take into con- 
sideration that the 10,000 gal of oil 
previously used may be too much, be- 
cause of inefficient operation, or too 
little to furnish a satisfactory amount 
of heat. The accurate method is to 
start from scratch, using the installed 
radiation as a guide to the size of 
stoker required. 

Assume that 3000 sq ft of steam 
radiation is installed. (One sq ft of 
steam radiation emits 240 Btu per hr.) 
The calculation is as follows: 


1.33 (factor for 


3990 sq 


3000 (sq ft radiation) > 
piping loss and boiler pickup) 
ft EDR (equivalent direct radiation) 


3990 (EDR) 240 (Btu per hr per sq 
ft) 957,600 total Btu per hr required 

13,300 (Btu per Ib heat content of coal) 

0.65 (overall plant efficiency factor) 
0.70 (stoker operating time) — 6951 avail 


able Btu per lb of coal. 

957,600 (total Btu per hr required) 

6051 (available Btu per Ib of coal) 

158 lb per hr of coal, required capacity 
of stoker. 

It is obvious from the foregoing 
that between oil and coal there is lit- 
tle basic difference in the combustion 
problem. The procedure of a heating 
survey or determining building heat 
loss is standard for both fuels. And 
the calculations required to size a 
stoker properly for conversion pur- 
poses are simple. 
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/n this + ical case above formulas carr be simplified as follows: 


feng = ri and y= Varma 


(B)-Anace Beno, Ove RLXYG. 
The Angle Bend can be considered as half of 
{ an Offset Bend and the values of Land $ can 
be obtained directly trom formulas (a) and (b) 
T wie? in this specia/ case. change as follows: 
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CALCULATION 
UF PIPE BEN}IS 


By Peter J. Mascaro * 


IN THE engineering data secti: 
various piping catalogs and hand ook; 
there are developed formulas for the 
calculation of pipe bends. I believe 
such formulas can be simplified with 
a great saving of time for the ‘raft. 
ing room; as an engineer, I have found 
that too much time is often spent by 
draftsmen in figuring pipe bends. 

I have worked out two formulas for 
the general case of an offset bend 
which can be used also in all other 
cases, as is shown in Fig. 1. These 


two formulas have proved very su. & 


cessful in our drafting room. 

Fig. 2 shows the derivation « 
formulas, and in Fig. 3 an example is 
worked out. 

All other cases of pipe bends—suc) 


as angle bends, offset bends with w- fF 
equal radii, etc.—generally developed 
as separate cases in the piping date & 


books, can be solved applying the two 
formulas of Fig. 1. In addition, th: 
new formulas also give a more exact 
value of the bending angle because 
there is only one approximate value 
which appears. 


*Engineer, Power Piping Div... Blay 
Knox Co. 








Fig. 2- DERIVATION OF FORMULAS 


D Let AM be an offset berid of 
egval tradi! FR, x be the offset ard 
C y the distance between the tangent 
A points Aana M, the straight part 
Y of the herd and «x fhe angle. 
| Ss 2 We want to tind the relations 
* F- between those guantities and in 
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& | les Q particular tind 1 ard « when the 
? other guantities are given, which /s 

f ad * “ the most cominon case. 
Ole ay ote /n the right triangle OBC, 8C=2R-x 


and the hypotherniuse 
a2 on2 .— 2 @ 2 
OC=08 +86 = +(2R-x) (/) 
in the right triangle ODC, 00=2@R and OC=(@RI+DC =4R +L? (2) 
Substituting this valve in (/) 
ARelay*t(2R-x)? or 4R*L?= y* +4R*-4Rx +x? 
Draw the chord AS and continue /# until it meets the line EM ip P. 
The two right triangles NVP and NVS are equal, having one side NV in 


cominon and the two adjacent angles equal. Ther) NP=NS and deducr- 
ing the two equal parts, NM and NQ, the part MP=SQ=Z. 


(rp the right triangle AEP the angle APE is egual fo angle NC/7 be- 
cause the two sides of the former are Saat ond’ Yo the two sides 
of the latter. But angle NC/1=#, then APE =F and 

ia a ie x 


tan Sa St = = 
2 £P EMt*MP yt 


The above relation gives the angle F and multiplying by 2 we 
obtain the argle a. 
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Fig. 3 - EXAMPLE OF CALCULATION 
of PrPE BENDS 
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Fig. 1 (upper left)—Bombproof 
air raid shelter. . . . Fig. 2 (upper 
right)—Splinterproof shelter. .. . 
Fig. 3 (lower left)—Splinterproof 
shelter with earth cover. ... Fig. 
4 (lower right)—Buried shelter 


% HEAT and VENTILATION 


AIR RAID SrlELTERS 


@ William J. McGuinness Shows Need of Mechanical Ventilation and Filters 


SUMMARY—In September, 1940, a 
course in aerial bombardment protec- 
tion was incorporated into the cur- 


PRELIMINARY TO a consideration of 
heat and ventilation in air raid shel- 
ters, it would seem important to de- 


cupancy of this type of refuge is 
quite safe during the hit and detona- 
tion of the 500 lb bomb at a distance 


| rey hed ay a a = Insti- cide on the general type and size of | of 25 ft. The shelter can be built on 
fuadenneaael ond aioe pert. of shelter in which problems of heat and the ground or completely under- 
the training for the degree in archi- ventilation will most frequently arise. ground. If placed over the ground, it 
tecture given at Pratt. The United The bombproof shelter of Fig. 1 is will undoubtedly always have the 
| too costly for general civilian use. earth cover shown in Fig. 3, which 





States Office of Education in January, 
1941, authorized the extension of this 
work to courses given for practicing 
architects . .. Mr. McGuinness man- 
ages these courses and lectures on the 
subjects of structural design and 
mechanical equipment of shelters. He 
confines this article to the heat and 
ventilation problems, and concludes 
that mechanical ventilation, with fil- 
tration, is advisable in all cases 


Designed to stop a 500 lb medium 
case, high explosive bomb, it costs 
$500 per person sheltered, based upon 
actual records of shelters built in the 
United States. The next and prob- 
ably the choice is the splinterproof 
shelter suitable for stopping the 
bomb fragments of a near miss and 
to resist blast and earth shock. Oc- 
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aids materially in stopping bomb frag- 
ments. 

Contrary to common impression, 
there is no advantage to safety in 
burying the shelter. On the con- 
trary, the effect of earth shock is 
more damaging than blast transmitted 
through the more elastic medium of 
air. The difference, however, is not 
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great. Both types are possible and 
they share quite evenly in advantages 
and disadvantages. The surface shel- 
ter has a slight advantage during at- 
tacks by toxic gases, most of which 
settle in low spots. It is also safer 
against flood by underground water or 
by surface storm water. The buried 
shelter is in a better position to lose 
its heat in warm weather by conduc- 
tion and dispersion to the relatively 
cool earth. 

The size of the shelter is fixed by 
the fact that it is inadvisable to house 
more than 50 people in the same 
room; this facilitates control, local- 
izes casualties, and presents small, 
seattered targets. When in groups 
for large numbers of people, these 50 
person shelters may be placed about 
25 ft apart. For the sake of simplicity 
we will consider only shelters such as 
these, built specifically for the pur- 
pose, and omit the subject of adapted 
or strengthened portions of commer- 
cial buildings or residences where the 
mechanical equipment becomes very 
special in each case. 


Space and Volume Requirements 


Certainly our best research for de- 
sign of shelter equipment has been 
the bombing of London, and the best 
design standards are those of the 
British Home Office resulting from 
these bombings. Some of these rec- 
ommendations are shown. Funda- 
mental differences, however, in the 
climate of the British Isles and that 
of the United States must definitely 
be taken into account in adjusting 
these standards. 

Some basic considerations will be 
the same. It is evident, for instance, 
that there is a minimum floor area for 
physical comfort which cannot be re- 
duced. This is generally taken at about 
3.75 sq ft per person. Since a person 
requires an absolute minimum of 18 
cfh of air to continue to live, shelters 
which do not have mechanical ventila- 
tion must afford a volume of about 50 
cu ft per person to sustain life for a 
maximum of 3 hr if the shelter has to 
be sealed against a gas attack. This 
length of possible occupancy is likely 
to be shortened by the increasing tem- 
perature and humidity. 

The British Home Office requires 
that all shelters for more than 12 peo- 
ple be capable of being sealed against 
gas in the event of a gas raid; other- 
wise, the shelter will be useless in a 
gas attack, and may be the scene of 
panic if it cannot be evacuated 
promptly upon the approach of gas. 
To wear a gas mask and remain in an 
unsealed shelter during a gas raid is 
not advisable, because of the possi- 
bility of the use of mustard gas and 
similar gases which attack the skin. 
The occupancy, while wearing masks, 
of a shelter mechanically ventilated by 
gas-laden air is equally poor policy. 
Panic may result. 

By studying the table in Fig. 5, 
it will be seen that in shelters not 
provided with mechanical equipment, 
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it is necessary to provide greater 
floor area, greater volume, and greater 
wall surface. This carries two dis- 
advantages. First, the cost of the 
larger shelter structure per person is 
much greater for naturally ventilated 
space: second, and far more important, 
by actual floor space the larger, na- 
turally ventilated shelter will accom- 
modate four times the number of peo- 
ple it has been designed for, shorten- 
ing the possible three hours “sealed 
up” time to less than one hour. This 
will occur frequently because during 
severe raids it is impossible to refuse 
admittance while there is still floor 
space for all who apply. It becomes 
apparent that the best procedure is to 
design for minimum floor space per 
person, resulting in a small shelter, 
and then to provide it with mechanical 
ventilation. It is evident that this 
smaller shelter for the same number 
of people presents a smaller target. 


Heat Requirements 


A check calculation of the loss of 
body heat will quickly indicate that it 
is unnecessary in most cases to pro- 
vide heat at all for a shelter designed 
for minimum space occupancy except 
for initial warming up in extremely 
cold weather. The problem under most 
conditions is distinctly one of heat re- 
moval. This is the reason for the sur- 
face-per-person requirements in order 
to provide enough wall, ceiling, and 


floor area to conduct the heat to ¢ 

supposedly lower outside temperat) 

Here we must make a change fo, 
British standards. The average ten 
perature in London over long per o/ 
during the summer may be below 7) F 
Under these conditions heat can 
by conduction from the inside of 

surface shelter to the cooler outsii 
air (referring now to types shown }: 
Figs. 2 and 3). In the United State 
average summer temperature wi) 
nearly always be above a comforta}) 
inside temperature with the resu} 
that heat flows into the  shelte, 
making conditions worse. It ; 
therefore wise to plan to have th 
shelter below ground where the hes 
flow by conduction can be outwar 
through the walls to a ground ten. 
perature in the vicinity of 50 F. Ow 
choice is now Fig. 4, and Fig. 6 ip. 
dicates the reason. 

The amount of heat produced }; 
humans varies with their state of res 
or activity. This is also true of th 
amount of oxygen required, the car.f 
bon dioxide given off, and the amoun > 
of moisture by vaporization from th 


body. As between rest and violen: f}r 


activity, all of these things increas 

tremendously. The requirement tf 
keep people perfectly still can hf 
much better accomplished in the me. 


chanically ventilated shelter, whic) }#i 


affords only a minimum of floor spac: | 
per person. 


Fig. 5—Space and volume requirements for shelters. Sketch shows underground 
shelter with mechanical ventilation 
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> Considering an underground nat- 
olen: | #rally ventilated shelter without the 
reas Eedvantage of positive ventilation or 
t tooling, we can write a balance be- 
n bh ; ween the heat produced and the heat 
me.| @issipated through the walls. Refer- 
vhich | Bing to the schedule in Fig. 5 we find 
pac: surface area of 75 sq ft per per- 
on called for. Assuming a desirable 
side temperature of 70 F, a ground 
emperature of 50 F and a conduc- 
ion coefficient of 0.70 for an 8 in. con- 
~~ rete wall, it is possible to lose 75x20x 
/} 9.70 or 1050 Btu per hr per person. 
t complete rest the person occupying 
his space produces an absolute mini- 
um of 400 Btu per hr. Two things 
re evident. The occupant must remain 
perfectly quiet so as not to produce by 
ctivity three or four times this 
mount of heat, upsetting the balance; 
econd, the thermal storage capacity 
bf the walls and the adjoining earth 
rill cause an increase in the 50 F 
“Hemperature and a gradual lessening 
pf the heat flow outwards. The inside 
emperature will certainly increase 
nd without other aids there is a lim- 
ted time during which the shelter 
ay be occupied. This is usually 
aken as the three hours already men- 
ioned. The same three hours is 
often used as a standard in mechan- 
cally ventilated shelters where the 
ventilation permits lower standards of 
floor space and surface. It would be 
expensive and probably unnecessary 
(because of the time limit of raids) to 
lesign for continuous use of the shel- 
er. Twelve hours is occasionally 
taken as an upper limit with faster 
rates of circulation of air. 
_ Under summer conditions in the 
} United States, the circulating of sum- 
mer air at 90 F will not help except 
perhaps in reducing the humidity and 
it would seem that cooling is manda- 
tory in mechanically ventilated shel- 
ters. Actual installation of refrigera- 
ton is not common in England in spite 


und 














of the elaborateness of some installa- 
tions, but we may need it in America. 
Reasonably comfortable conditions 
must be maintained in shelters because 
with temperatures approaching 90 F 
and a relative humidity in the neigh- 
borhood of 90 per cent blood tempera- 
ture will tend to rise, inducing fever 
and subsequent hysteria and panic. 


At high temperatures, body heat 
can be lost by the evaporation of body 
moisture if the relative humidity is 
low enough. It is suggested that 
where the cost of cooling is excessive, 
careful consideration be given to the 
possibility of absorptive dehumidifica- 
tion of the air by calcium chloride. 


If heat is needed before use to raise 
the temperature of the underground 
shelter from 50 to 70 F, it should 
be provided by some quick method 
such as an electric coil or the jacket 
water of a diesel used for power pur- 
poses in connection with the shelter 
group. 

Shelter Ventilation 


We have now tentatively settled 
upon a splinterproof shelter, placed 
underground, housing about 50 peo- 
ple, with 3.75 sq ft per person floor 
area, and having mechanical ventila- 
tion. A further advantage in me- 
chanical ventilation will be seen by 
examining Fig. 7. With natural ven- 
tilation a difference in the height of 
the outside stack ends is necessary to 
induce a stack or chimney effect for 
air motion. In cool weather a sudden 
gas attack striking the low inlet grille 
might cause panic before the shelter 
could be sealed. With positive ven- 
tilation the air can be taken always 
from a height of 30 ft, where the con- 
centrations of the heavy war gases 
are quite low. 

Where there is any possibility of 
gas attack the mechanically ventilated 
shelter must be provided with gas fil- 
tration. Otherwise, as a sealed up 
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Fig. 6—Arrows indicate the direction of heat flow in these two types of shelters 


shelter, it is four times worse than a 
naturally ventilated shelter having 
its proper occupancy under the same 
conditions. Assume then that the gas 
filter installation of Fig. 7 must be our 
system. The filtration unit consists 
of a fine mechanical filter for the re- 
moval of arsenical smokes and other 
toxic material in suspension. The air 
then passes through activated carbon 
as it would ina gas mask. The car- 
bon absorbs the volatile war gases. 
The life of these units is short during 
attacks with heavy concentration and 
it will be necessary to have replace- 
ments on hand. 

Because of the greater resistance of 
the filters it is wise to have a bypass 
for normal use during raids not using 
gas. If the air were continually 
passed through the filters they would 
become clogged with dust and extra- 
neous matter in a short time and be 
useless when a gas raid came. 

By keeping the fan near the intake 
it will be possible to minimize the 
length of duct within the shelter car- 
rying gases which might leak danger- 
ously into the shelter. Of course this 
length is normally under suction, but 
an opening in this duct would be a 
hazard as soon as the plant was 
stopped. The nature of the duct ma- 
terial will be different in shelters than 
ducts for normal use, We must think 
in terms of heavy gage sheet metal, 
fully welded at all seams. Also it be- 
comes necessary to duplicate at sep- 
arated positions the inlet and the ex- 
haust openings to instre continuance 
of operation after one such position is 
bombed out. In the cramped condi- 
tions of a shelter, air motion is all- 
important and if there are dead spots 
it will be advisable to break them up 
with disturber fans. 

Notice that there is a plenum cre- 
ated in the shelter which aids in ex- 
cluding gases which might easily seep 
into the natural and regenerative 
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types of Fig. 7 even though sealed. 
It is thus much less necessary to gas- 
proof the surfaces of a mechanically 
ventilated refuge. The exhaust can 
be through a toilet room or other 
similar space needing to have its air 
exhausted directly. At the top of the 
exhaust duct is placed a check type 
exhaust head, proof against the entry 
of gas and set for the correct plenum 
pressure. 

The British recommendations for 
mechanically ventilated shelters are: 
For a three-hour occupancy, 150 cfh 
of air per person, and for 12 hr oc- 
cupancy, 450 cfh of air per per- 
son. These will be recognized as 
quite low and for conditions in Amer- 
ica will probably have to be increased 
and coupled with refrigeration or 
absorptive dehumidification or both. 

Manually operated fans for break- 
down service have been developed. One 
or two persons can easily take care of 
the ventilation and filtration for a 50 
person shelter. The arrangement is 
one of crank operated or bicycle 
pedal operated equipment. Operators 
work on 15 min shifts. Diesels are 
very suitable for power use and the 
smallest unit will take care of several 
50 person refuges. The _ diesel 
should be housed within a shelter but 
ina separate room. The quantities of 
combustion and cooling air are so 


great compared with those needed for 
the shelter, and the heat load so corre- 
spondingly large, that the air for 
diesel purposes must be separately in- 
troduced and exhausted. This air does 
not need to be gasfree. 

The regenerative scheme shown in 
Fig. 7 is based on the use of oxygen 
tanks to revitalize the air, caustic 
potash to absorb the carbon dioxide, 
and calcium chloride to absorb the 
moisture. Because of the need for a 
skilled operator and the lack of an 
adequate positive pressure to ex- 
clude gas leakage, this type is not 
recommended. 

These disadvantages of the regen- 
erative system and of natural ventila- 
tion tend to indicate the advisability 
of mechanical ventilation, including 
filtration, in all cases. 





“COME WORK IN AN AIR 
CONDITIONED OFFICE” 


The want ads in the daily papers 
are always of interest, reflecting ac- 
curately, as they do, general business 
conditions. 

All the advantages of available po- 
sitions are listed these days; typical 
of many appearing last month was 
the following: “Wanted—Stenogra- 
pher. Experienced; permanent; air 
conditioned small office.” 


ORDER U-1 
GOVERNS UTILITIES 


The first basic order, No. U-1. 
the Office of War Utilities, which wa 
recently created within the War !’r. 
duction Board to administer war ac. 
tivities of electric, gas, water, steam, 
and communications utilities, rep] ice 
the former P-46 and all amendment; 
and supplements thereto, re-enacting 
most of the P-46 provisions. It soy. 
erns the flow of materials into th: 
entire utilities field with the excep. 
tion of communications, and is th 
first industry order to be integrate 
with the controlled materials plan. 

An important group of provision 
within the order, designed to effec 
sharing of material and equipment 
in utility inventories, requires utili. 
ties to sell surplus stocks as a con. 
dition for continuing to receive pri. 
orities assistance. These provision: 


are linked with the creation of re 7 
gional surplus stock offices, throug) | 
which utilities will carry on the re 7 
distribution of their surplus material 7 


and equipment. 


The order authorizes the use of : 7 


higher rating, AA-1, and a controlle: 
materials plan allotment symbol, + 
permit utilities to obtain materia) 
for maintenance, repair, and minor 
construction. 


Fig. 7—Types of ventilation for air raid shelters 
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IN THE design of an air conditioning 
ystem the amount of refrigeration 
o be installed and the sizes of the 
fans, ducts and cooling coils are based 
n certain calculations of the expected 
ooling and dehumidifying loads. The 
methods of making these calculations 
ave been developed partly from the- 
ory and partly from laboratory tests 
without the benefit of much actual 
operating data. The author has long 
believed that this is an undesirable 
situation—that there should be more 
frequent checks made between oper- 
ating results and design figures. 

This paper reports some tests of 
the air conditioning system in an of- 
fice building in which the refrigera- 
tion load was measured and separated 
by measurement or calculation, into 
its various components. The test re- 
sults are compared with the design 
calculations and the discrepancies are 
analyzed and discussed. 

The building on which this study is 
based is illustrated in Fig. 1. It was 
designed for the particular uses of 
certain departments of The Detroit 
Edison Company and is arranged to 
house offices, drafting rooms, electric 
meter shops, etc. Six floors are above 
grade and one below, the plan of each 
being a full rectangle approximately 
120 ft by 250 ft. All corridors and 
utility spaces are located in interior 
bays. In some respects this is a loft 
type of building since it has many 
























*Mechanical Engineer, The Detroit Edi- 
son Co. Member of ASHVE. 

For presentation at the Semi-Annual 
Meeting of the American Society of Heat- 
ing and Ventilating Engineers, Pitts- 
burgh, June, 1943. 


large open floor areas with a mini- 
mum of partitions. It also departs 
from the conventional office building 
in that its exterior walls are built of 
solid panels of glass block and mason- 
ry, leaving the structure virtually 
windowless, 


Generally the interior artificial 
lighting is a coffer type in which 
lamps are set in open recesses in the 
ceilings as shown in Fig. 2. These 
coffers are arranged in a uniform pat- 
tern of nine units per bay and each 
is fitted with a lamp of capacity ade- 
quate to produce 50 foot-candle light- 
ing intensity at desk level. 


The entire building is both heated 
and cooled by three air conditioning 
systems’ centered in the basement. 
The refrigerating plant illustrated in 
Fig. 3 consists of two motor driven 
centrifugal machines designed for 
chilled water service. One machine 
has 360 tons of refrigerating ca- 
pacity, and the other, 180 tons. The 
output of each is controlled by man- 
ual changes in compressor motor 
speeds. 

Hot water for building heating is 
provided by a heat exchanger to 
which steam is supplied from the dis- 
trict heating mains. 

The air handling system is a double 
duct type and is arranged as shown 
diagrammatically in Fig. 4. Warm 
and cold air supply shafts extend in 
pairs the full height of the building 
in three central locations. Mixing 





1Unusual Air Conditioning Problems 
Met in Designing New Glass Block Build- 
ing. by James N. Livermore. (Heating, 
Piping and Air Conditioning, April, 1938.) 
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dampers at each floor proportion 
warm and cold air from these 
shafts to supply the cooling or 
heating demands of thirteen or 
more control zones on each floor. 
At the base of each shaft is a 
supply fan. As the demand for cold 
or warm air varies, the static pres- 
sure is held constant on each shaft by 
controls which vary the position of 
fan inlet dampers. This is supple- 
mented by manual changes of fan 
speed when required. From the cen- 
tral refrigerating plant chilled water 
is supplied to the cooling and de- 
humidifying coils at the three cold 
shaft fans and likewise from the 
steam heat exchanger hot water is 
supplied when required to the heat- 
ing coils at the three warm shaft 
supply fans. Although the total quan- 
tity of air being supplied remains 
approximately constant at all times, 
it may be seen that the quantity of 
air through any one supply shaft, 
either cold or warm, will be continual- 
ly varying with the demands of the 
mixing dampers it supplies. 

Supply air leaving the mixing 
dampers is carried through individual 
zone ducts to diffusing areas in the 
room ceilings. A greater part of the 
building has perforated metal acous- 
tic ceilings and portions of these are 
utilized as a means of introducing 
supply air to the occupied spaces. Air 
leaving the rooms travels to the main 
return shafts either through openings 
in the window sills and then through 
the ceiling space of the floor below 
or through corridors direct to the re- 
turn shafts. 
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Fig. 1—The Detroit Edison Company building housing 
offices, drafting rooms, electric meter shops, etc. 


In addition to the mixing damper, 
each control zone is equipped with a 
remote bulb thermostat arranged with 
tne sensitive element in the office 
space, but with the instrument prop- 
er out of reach of the occupants. Each 
of these thermostats, 82 in all, is con- 
nected to a readjusting contro] known 
as the reset which is capable of auto- 
matically changing the setting of each 
in response to changes of outdoor 
ten:perature. 


Procedure 


In order to obtain significant data 
on the performance of this air con- 
ditioning system during the cooling 
season, it was important to conduct 
tests during weather approximating 
the conditions assumed as a basis for 
its design. In an effort to do this 
much unsuitable data was gatRered, 
since many test runs were started 
only to have the following weather 
turn too cool for heavy load operation. 
Generally, the testing was done by 
three four-man crews working in 
shifts independent of the operating 
force, and the tests were run contin- 
uously for 48- and 72-hr periods. 


Specifically, the object of this study 
was to measure the total cooling load 
as accurately as possible and to si- 
multaneously obtain data on its com- 
ponents. In addition to the total 
load, therefore, data were to be col- 
lected on the load due to the follow- 
ing: 

1. Solar radiation and heat trans- 

mission through roof and walls. 


2. Electric light and power. 
3. Occupants. 
4. Ventilating air. 


Fig. 5 shows schematically the ar- 
rangement of the apparatus used in 
measuring the total refrigerating 
load. This provided data for calcu- 
lating the rate of heat removal from 
the chilled water as it passed through 
the refrigerating machines. Due to 
the equipment layout this was a sim- 
pler method than taking data on the 
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rate of heat gain at each of the three 
main fan room cooling coils. 

Generally the apparatus consisted 
of a means of measuring the chilled 
water flow and the temperature drop 
which took place. Since it was never 
necessary to operate both machines 
simultaneously, one flow meter and 
one temperature reading on the re- 
turn side of the plant was sufficient. 
A recording flow meter had originally 
been installed in the chilled water 
piping which was to meter the total 
flow through the two machines. The 
accuracy of this instrument was es- 
tablished by water leg test on the re- 
corder, and conformity of the nozzle 
design and installation to well estab- 
lished standards. The meter was also 
checked against the main building 
city water meter and the two were 
found to be within 1.5 per cent in 
agreement. Having accurate flow 
data, it was necessary only to meas- 
ure the temperature drop of the water 
through the refrigerating plant to 
arrive at the total rate of heat re- 
moval. 

The accuracy of water temperature 
readings was very important since 
each degree Fahrenheit drop repre- 
sented approximately 60 tons of re- 


Fig. 3— Motor 
driven centrifugal 
machines de- 
signed for chilled 
water service 


Heating, Piping & Air Conditioning, April, 1943—ASHVE Journal Section 





TO igen ete SiS kaha mary 


Fig. 2—Interior view showing lamps set in open recesse 


in ceiling 


frigeration when the large machi) 
was running and 30 tons when t! 
small machine was running. It wa 
felt that readings with error of 1 
greater than 0.1 F were necessar 
To obtain this degree of accuracy 
thermocouples were used in conjun 
tion with a precision type potentic § 
meter. To avoid temperature lag the BH 
thermocouples were installed in con. By 
tact with the water. For their cor 
rect location in the pipe, a prelin 
inary traverse was made, taking se\ 
eral readings over one cross sectior 
These indicated that a single reading 
at the center of the pipe would giv 
a fair average temperature indica 
tion and that the effects of stratifica 
tion in the pipe could be neglect: 
Since the readings of water temper 
ture in and out of the refrigerati: 
machines could not be made simu 
taneously, special care had to 
taken to observe a true difference lx 
tween them. Thus, each observati 
consisted of a number of reading: 
taken alternately between supply ar 
return for a period of 10 min 
approximately 30 sec intervals. Ty; 
ical data taken for one load computa 
tion are shown in Table 1. 
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< lar Heat Gain 


In early test runs corresponding 
docr-outdoor surface temperatures 
vere measured with a view to ap- 
proximating a rate of heat gain 
prough the building walls. Proper 
nterpretation of the data, however, 
became so complex that it was decid- 
od to repeat a portion of the tests 
juring the next cooling season get- 
ing complete data on solar intensi- 
es. 

The following summer, therefore, 
n Eppley pyrheliometer was used to 
scord continuously the intensity of 
he sun radiation perpendicular to a 
horizontal plane at roof level. Hav- 
ng this information, hourly intensi- 
ies normal to the walls of the build- 
were then computed, and used 
vith the new ASHVE heat gain data* 
ollected in Pittsburgh during the 
same season. In order to make prop- 
pr allowance for diffused radiant en- 
ergy or solar sky reflection to the 
shady sides of the building, empirical 
alues appearing in the same paper 
re used in this report for purposes 
of load analysis. These values were 
spot checked but no continuous read- 
ngs were made during tests. In or- 


7ASHVE Research Report No. 1147 — 
eat Gain Through Glass Blocks by Geter 
Radiation and ansmittance, by F. 
oughten, David Shore, H. T. Olson, fe 
Burt ss (ASHVE Transactions, Vol 
6, 1940.) 
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Fig. 5—Arrangement of test 


der to make a proper allowance for 
the effect of Venetian blinds, a sur- 
vey was made on a bright sunny day, 
and a detailed hourly record kept of 
the areas of glass block shaded by 
the Venetian blinds in each bay. The 
data thus obtained were then assumed 
to be representative shading for any 
day when sun was a load factor. 


Electric Light and Power 


The interior load due to electric 
lighting and miscellaneous electrical 
devices throughout the building could 
not be measured directly. However, 
it was possible to read the total hour- 





apparatus on chilled water circuit 


ly electrical input to the building on 
the main kilowatt-hour meter. Also 
for the purposes of this test an elec- 
tric meter was installed on every 
motor of 3 hp or over. The differ- 
ence between the total building power 
and the total motor power then gave 
the kilowatt-hours consumed for 
lighting. The correctness of this 
method was checked by having a test 
crew actually observe the number and 
size of every lamp in use in the build- 
ing each hour for several hours while 
another crew read the electric meters. 
This direct observation of energy 
consumed by lights agreed very close- 
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Fig. 4—Diagram of double duct type air handling system 
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Table 1—Typical Data Showing Temperature Readings for 





: One Load Computation 





























CHILLED 
CHILLED WATER WATER 
TEMPERATURE FLOW 
AVE. 
SupPPLy RETURN TEMP. TEMP. 
TIME Temp. F Temp. F Drop F Drop F GpM 
DOR Gin ts casOntead cde due 43.8 49.2 54 ( S10 
MERE IN oR 44.1 49.4 5.3 810 
IRE ES SERS ge 44.3 49.7 5.4 | 10 
pohutaaCamawets ss 44.3 49.9 5.6 S10 
Ob. icekgde peak ee ows. 44.5 49.9 5.4 5.4 F < slv 
cKvdewdedegedteance 44.6 50.1 6.5 810 
onde ddéapuees eave 44.7 50.2 5.5 S10 
EdeGeWiSs whan «o<s 44.8 50.2 5.4 S10 
Oh. Bes cedussoesiains 44.8 50.2 5.4 810 
Table 2—Hourly Survey of Number of Occupants 
2to Sto ¥Yto 10to llto 12to lto 2to 3to 4to Sto Tto llto 
Time TAM. 9 10 ll 12 1P.M. 2 3 4 5 6 10 1 A.M, 
Number of 
Occupants ..... 20 701 671 615 








ly with that measured by meter dif- 
ference. 

The majority of the motors re- 
ferred to are located either in eleva- 
tor penthouses or in the basement ma- 
chine room, both of which are sep- 
arated from the rest of the building 
and are not air conditioned. These 
data made it possible to exclude such 
motors in the heat source analysis 
unless they did contribute to the air 
conditioning load. The power con- 
sumed by chilled water pump and 
supply fan motors was itemized sep- 
arately as a source of cooling load 


TEMP DEG F 
x 
° 


460 477 630 636 


after a deduction had been made for 
motor losses. 


Occupant Load 


Since the number of occupants in 
the building varied from hour to hour 
through the day, but not from one 
day to another, a single survey of 
these was judged sufficiently accurate 
for the purposes of this test. There- 
fore, an actual count of occupants was 
made each hour throughout the build- 
ing on a weekday. These data are 
shown in Table 2. Saturdays and Sun- 
days the building occupancy was so 


Meosured Toto! Refrigeration 
- Curve A 


8 


Total 


H. Lood Due to Power 
+ Mokeup Air 
Curve C 


TONS REFRIG TONS REFRIG 


TONS REFRIG 
8 


2 a 8 2 4 8 
PM 
WED. AUG 3 


low that it was neglected as a soi re 
of load. 


Ventilating Air 


The sensible and latent heat |, 
due to outdoor air drawn into the fa; 


room intakes is a function of rat: o; 


air intake and the difference betw ec, 
the dry- and wet-bulb temperature; 
of outdoor air and recirculated aj; 
Data for these calculations wer 
taken hourly. The air quantity had , 
tendency to vary and to facilitat, 
measuring its rate of flow, bafii«x 
were installed in each intake to sery, 
as metering orifices with manometers 
Several rates of flow through thes 
orifices were then measured wit} 
anemometers and the correspond. 
ing pressure drop through the orifices 
as indicated on the manometer; 
was recorded. This gave data fo 
a calibration curve for each mano. 
meter so that its readings could } 
used to determine the rate of floy 
readily. 


Latent Heat Load 


All moisture precipitated from th 
three cooling and dehumidifying coi): 
was collected and carefully measured 
at the end of each hour of operativ: 
With these data it was possible t 
calculate accurately the _ over-all 
latent heat load on the plant, this 
method completely avoiding the « 
rors of instrument reading often i 





Fig. 6—Cooling load analysis (August 2, 3 and 4) 
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ived when wet-bulb temperatures 


are used. 
Results 


Analysis of Cooling Load 


From the mass of data taken, the 
most typical of heavy load operation 
seems to have been secured during 
a 72-hr test made in early August. 
The uppermost curves of Fig. 6 show 
the temperature conditions during 
this run. It will be noted that at 
no time did the dry-bulb rise above 
39 F, although on all three days the 
wet-bulb ran to 75 F and above, con- 
tributing greatly to the loads indi- 
cated. It is important to notice here 
that during this test the average 
building temperature was held fairly 
constant at 75 to 76 F from 8 a. m. 
to mid-afternoon, at which time it 
was allowed to rise. This practice 
has been adopted with a view to re- 
ducing temperature shock to em- 
ployees on leaving the building at the 
end of the day. 


Curve A is a plot of the measured 
total heat removed from the building 
by the refrigerating plant. The 
minor irregularities of the curve are 
largely due to manual changes in 
compressor speed and the consequent 
effect of allowing the temperature 
level of the chilled water to fluctuate 
slightly. The major trends of Curve 
A, however, are due to variation in 
load sources imposed upon the plant 
and an attempt to evaluate these is 
shown in the curves below. 

Curve B is a plot of the total sen- 
sible heat load on the plant. These 
hourly values were accurately estab- 
lished by subtracting from the total 
cooling load, the latent heat of con- 
densation of all the moisture collected 
from the cooling coil surfaces for each 
corresponding hour. 


Curve C is a total of the heat due 
to fan and pumping power, plus the 
sensible heat given off by occupants, 
plus the sensible heat removed in 
bringing ventilating air from its out- 
door dry-bulb temperature down to 
that of recirculated air. There are 
doubtless some inaccuracies in these 
values due to the method of counting 
occupants and a certain margin of 
error is to be allowed in measuring 
the air flow through the outdoor air 
intakes. However, the magnitude of 
these errors is believed to be less 
than 10 per cent of the totals repre- 
sented by this curve. 


If, from the total hourly sensible 
heat loads shown in Curve B, corre- 
sponding values in Curve C be sub- 
tracted, the remainder will leave heat 
values which can be attributed only to 
building illumination together with 
radiant and conducted heat passing 
through the building enclosure. An 
hourly plot of this remainder pro- 
duces Curve D. 


Curve E is an independent plot of 
the heat equivalent of the hourly 
electrical energy consumed in lighting 
the building. If these values now be 
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subtracted from corresponding values 
in Curve D the remainder, shown in 
Curve F, can be attributed only to 
the heat gain through the glass block 
walls, the roof, and masonry around 
columns and floor spandrels, plus 
whatever errors may be involved in 
test measurements. 

A brief inspection of corresponding 
indoor-outdoor temperature conditions 
will show that many of the heat flow 
quantities indicated in Curve F are 
quite obviously in error. On August 
2 and 4 the values indicate (of course 
erroneously) that heat flowed out- 
ward through the walls from 7:00 
a. m. until noon or after. While no 
data were taken on these days to per- 
mit close calculation of the rate of 
heat gain through the glass block, 
this material predominates in the wall 
areas, has a very short heat flow time 
lag, and the existing temperature 
differential and solar radiation would 
have made the indicated outward heat 
flow impossible. Other tests showed 
similar results when subjected to the 
same analysis with one notable excep- 
tion: Fig. 7 shows a similar break- 
down of the sensible heat load on a 
Saturday and Sunday when electrical 
energy used for lighting was at a 
minimum. On these two days no 
negative values were indicated for 
heat gain through the building en- 
closure even though the outdoor tem- 
perature was lower than on August 
2, 3, and 4. Since the time when light- 
ing was a minor heat source this sen- 
sible heat analysis gave more reason- 
able values for wall and roof load, 
there was a definite indication that 
the effect of lighting had been over- 
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estimated. While the heat equivalent 
of the kilowatt-hour cannot be chal- 
lenged, the time required for the in- 
crease of one kilowatt-hour of heat 
released in a building to be felt by 


the cooling plant remains to be deter- 


mined. 

Sturrock’ finds that approximately 
one-third of the total energy input 
to an incandescent lamp is the max- 
imum that can be carried away di- 
rectly by circulating air over it, and 
that the balance which ‘is entirely ra- 
diant energy must be first intercepted 
by some heat absorbing surface be- 
fore it can affect the air temperature. 
Since in this case the lamps are set 
in coffers and are not subject to any 
artificial circulation, it is probable 
that only an even smaller portion of 
this heat immediately affects the room 
air temperature. This is not to argue, 
of course, that the total energy input 
to each lamp does not ultimately be- 
come a part of the building cooling 
load (neglecting the small amount 
which may be radiated to the out- 
doors). It does seem probable, how- 
ever, that the lamp heat effective at 
the refrigerating plant has a far 
different hourly load curve than that 
represented by the metered energy 
in Curve E. 

In Curve F, Fig. 6, the greatest 
negative values for wall and roof 
load appear simultaneously with the 
beginning of heavy lighting load and 
diminish throughout the day until 
heavy lighting ceases. This gradual 
change seems to definitely indicate 


*Effects of Artificial Lighting on Al: 
Conditioning, by Walter Sturro 
(ASHVE Transactions, Vol. 44, 1938.) 






















that some lighting heat is being 
stored up and being released hours 
later. In view of these considerations 
it seems doubtful if the heat due to 
lighting can be treated simultaneously 
and at full value with other known 
heat sources, thus arriving at correct 
values for Curve F. 

This failure to reconcile the total 
measured load with the sum of its 
parts seemed very important, partic- 
ularly when all heat loads had been 
very carefully measured with the ex- 
ception of that through roof and 
walls. Since this discrepancy might 
lead to certain changes in the calcu- 
lation of cooling loads generally, a 
repetition of the test, obtaining at the 
same time data for accurately esti- 
mating the heat gain through the 
building enclosure, seemed well jus- 
tified. 

The analysis of a continuous 48- 
hr test, made through July 7 and 8 
of the following year, is shown in Fig. 
8. Although the outdoor dry- and 
wet-bulb temperatures were some- 
what lower on the second day than 
on the first, the curves of solar in- 
tensities for the two days, which were 
virtually cloudless, are practically 
identical. Since July 8 was a Satur- 
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day, the building was practically va- 
cant and a large difference between 
the two days is shown for load due to 
lighting and occupants. 

Operating practice during this test 
had changed from that of the year 
before, particularly in the control of 
indoor temperatures. Where pre- 
viously the setting of all room ther- 
mostats was varied automatically in 
response to changes of outdoor tem- 
perature, this method was abandoned 
in favor of resetting the thermostats 
manually from a remote central con- 
trol point. Indoor temperature ad- 
justments made by the operator had 
a striking effect on the load at the 
refrigerating plant as reflected in 
Curve A, Fig. 8. Here we see a con- 
tinuous decrease in total load from 
9:30 to 11:30 a. m. on July 7, even 
though the outdoor temperature rose 
from 86 to 90 F during the same 
interval. At the start of this period 
the building temperature was 75 F. 
From time to time during the morn- 
ing hours the operator raised the 
thermostat settings, thus allowing the 
average temperature to rise approx- 
imately one degree. This permitted 
much of the interior heat to be ab- 
sorbed by interior materials which 
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Fig. 8—Cooling load analysis (July 7-8) 
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were at a temperature lower than the 
new thermostat settings, and, in ef. 
fect, unloaded the refrigerating p): n: 
During the rest of this day (unti! 
7:00 p. m.) the thermostat setting, 
were left unchanged, and Curve 4 
shows loads corresponding to const .n: 
temperature operation. 

The procedure for analysis of the 
cooling load is much the same as that 
explained for Fig. 6. Curve A is the 
total cooling load for the building. 
Curve B is the total sensible heat 
load. Curve D is the remainder after 
the sensible heat load due 
power, occupants and make-up air 
have been subtracted from Curve 8 
Curve G is heat gain through glass 
block, masonry and roof calculated 
on the basis of solar intensities ob- 
served during the test and with bene. 
fit of the latest information on th 
subject as it appears in the Heating, 
Ventilating, Air Conditioning Gui 
1942, pp. 141-149. 

If the values in Curve G be sub- 
tracted from corresponding values in 
Curve D the remainder must repre- 
sent the load due to the heat of light. 
ing. Plots of this remainder appea: 
in Curve H. These are to be com- 
pared to Curve E which represents 
the actual metered lighting load. 


There are two explanations for the 
differences in the cooling load due to 
electric lighting indicated by these 
curves. The first is the likelihood 
of temporary storage of heat from 
incandescent lamps in the building 
material as previously suggested 
Secondly, with the manipulation of the 
thermostats in the hands of the op- 
erator, it is possible for him to vary 
the load on the cooling plant without 
regard to weather conditions, i.e., by 
raising the control settings, the plant 
is temporarily unloaded, and by low- 
ering the settings the plant may be 
loaded beyond its capacity. This 
manipulation of controls plus cumv- 
lative errors in the data could easily 
account for the erratic relationship 
between the two curves. The signifi- 
cant part of the data then is that 
with all other heat sources carefully 
measured and computed, the heat due 
to lighting during the course of 4 
day averages considerably less than 
the heat due to electrical input. In 
this case, on both July 7 and 8 the 
remainder due to lighting (Curve H) 
is 36 per cent less than the electrical 
input. 


Curve F is of interest only to show 
again that if lighting load is taken 
at full instantaneous heat value, leav- 
ing wall and roof load as a remainder, 
the latter results in negative values 
just as in preceding tests, and the 
greater the lighting load the more 
extensive are these false remainders. 


Comparison Between Design and 
Test Conditions 
None of the test work was done 


when weather conditions exactly du- 
plicated those assumed as a basis of 


Heating, Piping & Air Conditioning, April, 1943—ASHVE Journal Section 


OC 





—-om © oO Le Me a | 


So 


|lesol 


gaoaronds 


oreo 


~wo!l 


litm@l 








; 
- 


line eel oe res 


PRR 








design. However, a comparison be- 
tween the operating conditions that 
were assumed at the time of design, 
and those which existed at the time 
of the test have a definite bearing on 
the findings of this investigation. It 
should be noted here that while the 
original calculations indicated that 
no less than 450 tons of refrigerating 
capacity would be required, at no time 
in the five years of operation has the 
cooling load been more than the 360- 
ton machine could carry. 


In arriving at the capacity of the 
refrigerating plant, many assump- 
tions were made as to the ultimate use 
of the building, and calculations were 
based on data which have since been 
considerably changed. 


The following briefly compares the 
load components as they were origi- 
nally caleulated, with the same com- 
ponents using present data and cor- 
rected assumptions: 

Glass Block: The original data on 
the solar heat transmission through 
glass block were given by the manu- 
facturer as 54 per cent of an equal 
area of single glazed factory sash 
and calculations were made on that 
basis. New data on this material in 
the ASHVE Guide 1942 would result 
in the following differences between 
original and present calculations: 





HEAT GAIN Tons 2 





11 3 » 
A.M. A.M. PM. P.M. P.M 


Original ... 78.0 52.4 
Present ... 65.6 52.6 








Surplus 











Masonry and Roof: New data have 
been published on the time lag in- 
volved in transmitting heat through 
roof slabs and masonry. The original 
calculations were based on data‘ ob- 
tained by Sanford, Walker and Wells 
which showed a fairly constant rate 
of heat inflow for heavy masonry 
walls. Roof slabs were figured for a 
constant temperature gradient. The 
following difference would result from 
original and present data: 





Heat Gam Tons 





9 11 1 3 5 
A.M. A.M. P.M. P.M. P.M 


Original ... 19.2 19.2 19.2 20.8 20.8 
Present ... 8.6 8.56 21.7 39.9 33.9 


10.7 —2.5 —9.1—13.1 








Surplus ... 10.6 











Lighting: Original calculations as- 
sumed that 2700 watts of lighting 
would be installed in each bay, while 
in many locations this has been re- 
duced to 1800 watts. It was also as- 








HEAT GAIN TONS 





9 11 1 3 5 
A.M. A.M. P.M. P.M. P.M. 


119.6 119.6 119.6 119.6 119.6 
112.0 86.3 86.5 125.0 36.2 


7.6 33.3 33.1 —5.4 83.4 


Original ... 
Actual use . 








Surplus 








‘Field Studies of aw gy Building Cool- 
ing, by J. H. Walker, S. S. Sanford, and 
E. P. ogee (ASHVE Transactions, Vol. 


6, 19 
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ORIGINAL CALCULATIONS 
Glass block 


Masonry & roof......... 19.2 
Lighting TY TLTLETL ICT 119.6 
Occupants S.H......... 34.0 
ein oS wh ea . 26.8 
Ventilation S.H....... ; 17.3 
 Sapee ; 72.2 
SE  eite.6 be udb kate eas 26.5 
eS ee 393.6 
PRESENT CALCULATIONS 
Glass block ...... ; 65.6 
Masonry & roof ......... 8.6 
Lighting . 112.0 
Occupants e Bie 12.6 
eee » 
Ventilation S.H......... 17.3 
L.H. . 72.2 
i a eem hn me we 4 20.8 
319.0 


Total Load .. 


sumed that 40 per cent of the light- 
ing would be continuously in use 
throughout a bright day. Comparison 
between this assumption and typical 
metered use is shown in last tabulation 
in left-hand column. 

If, as the data in this test indicate, 
the effective heat equivalent of light- 
ing averages to be 36 per cent less 
than the heat equivalent of electrical 
input, the comparison becomes: 


HEAT GAIN TONS 











3 


9 11 1 5 
A.M. A.M. P.M. PM. P.M 





Original ... | 119.6 119.6 119.6 119 6 
Actual eoee 01.6 66.2 55.3 80.0 , 2° 
Surp lus o<s 48.0. 64 4 64.3 39.6 96.4 

Occupants: An ultimate building 


population of 1800 was allowed for. 
Although the entire building was in 





9:06 A.M. . ; 80.0 
11:00 A.M. .. 86.1 
bk FY aa fat 93.6 
3:00 P.M. . . : 95.0 
DE: chercdcaes wees cs ‘ 95.0 





Effect of Fluctuations in Chilled 
Water Temperatures 


At the time the system was de- 
signed, it was not known how close 
the control of temperature of the 
chilled water supplied to the cooling 
coils would need to be to assure sat- 
isfactory performance. Therefore, 
chilled water temperature controls 
had been specified as required refrig- 
erating machine accessories. These 
devices depended for their operation 
on varying condenser water flow in 
response to slight changes in chilled 
water temperature. Such an arrange- 
ment is not economical of condenser 
water, which is important in this case 
since city water is used, but rather 
allows a wide variation in condenser 
water discharge temperature for any 
one compressor speed. An alternative, 
though not close, control of chilled 
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Table $—Comparisen of Lead Cee See vs. ‘Present 


Ceoeeeeeeeee 78.0 


Dry-BuLe 











x. i 3 





- LoaD IN Tons 
52.4 79.0 105.5 9.0 


19.2 19 2 10.8 20.8 
119.6 119.6 119.6 119.46 
34.0 34.0 34.0 34.0 
26.8 26.8 26.8 26.8 
27.4 49.3 51.0 1.7 
79.5 67.2 66.2 60 
26.5 26.5 26.5 26.5 
385.4 421.6 450.4 418.9 
°¢ 69 72.8 85.7 
8.5 21.7 29.9 33.9 
86.3 86.5 125.0 36.2 
8 6 11.8 11.6 0.7 
6.8 3 9.1 og 
27.4 49.3 510 51 7 
79.5 67.2 66.2 60 
17.6 23.3 224 24.0 


287.3 326.0 282.0 293.3 


use at the time of the test, actual 
hourly count showed a maximum of 
701 persons indoors at any one time 
and this number fluctuated widely. 
The comparison is as follows: 


‘HEAT GAIN TONS 


/ ar oa ee Va 
AM. AM. PM P.M. P.M 


Original .. 60.8 60.8 60.8 60 8 60.8 
Present ... 22.5 15.4 21.1 20.7 1 








Surplus ... 38.3 4 4 39.7 40 1 59 


The loads due to ventilating air and 
power for fans and pumping do not 
differ materially from those original- 
v pene. 

hese comparisons are summarized 
in Table 3, the loads in both cases 
being based on the following schedule 
of indoor-outdoor temperatures both 
for the original and present calcula- 
tions: 


OUTDOOR 
Wer-Buip INpoor Dry-Buu 
75.0 
78.2 
79.4 
79.4 
79.7 


~3<3<3<3-) 
rer ee) 
oon 


Indoor air dewpoint constant at 57 F 


water temperature can be accom- 
plished with these machines by vary- 
ing the compressor speed and man- 
ually adjusting the condenser water 
flow to some constant rate which will 
keep its discharge temperatures with- 
in a desired range. Better over-all 
operating economy could be obtained 
by this method and Fig. 9 shows to 
what extent its adoption affected the 
conditions in the building generally. 


The rate of latent heat removal by 
the cooling coils varies with changes 
in any of several factors. Two of 
these factors, the dewpoint of the air 
entering the coils and the rate of 
chilled water supplied during this test 
were held fairly constant at the val- 
ues noted. The changes in two other 
factors affecting coil performance are 
shown in the curves, namely, tem- 
perature of chilled water entering 
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|. GHILLED WATER FLOW CONSTANT 63!GPM 
2 ENTERING AIR DEWPOINT 60 DEG Ft 4 


3. AIR VELOCITY THRU COILS VARIES WITH 


240 INTERIOR SENSIBLE HEAT LOAD 


Total Sensible Heot Load 





and leaving the coils and the rate of 
flow of air through them. With this 
system, the demand for cold air in- 
creases in response to a rise of room 
temperature above the thermostat 
settings; therefore the sensible heat 
removal curve indicates the variation 
in air flow through the coils. The in- 
tervals between changes of compres- 
sor speed are also shown. 


The most important conclusion to 
be drawn from this comparison of 
data is that the chilled water tem- 
peratures do not have to be closely 
controlled in order to produce satis- 
factory room conditions. In this case, 
the water temperatures varied for 
short periods between levels as high 
as 54 F and as low as 40 F with 
little effect on the dewpoint of return 
| air, i.e., the average moisture content 

of the air within the building. 





Effect of Shutdown 


Generally it has been necessary on 
week days to maintain comfort con- 
ditions throughout the building until 
1:00 a. m. to accommodate the night 
force, rather than shutting down at 
5:00 p. m. when the offices are closed. 
These long hours of operation were 
not expected originally. For pur- 
poses of study, however, data were 
taken on loads encountered after an 
all-night shutdown lasting from 5:00 
p. m. until 5:30 a. m. These data are 
shown graphically in Fig. 10. None 
of the shutdown periods shown extend 
through extremely warm weather and 
so do not show the longest time that 
might be required to attain comfort 
conditions when starting up again. 
Further, the curves of indoor dry- 
bulb temperature are for the recir- 
culating air and, thus, represent the 
building average. While these show 
a maximum rise of 1% F during a 
shutdown period, some zones on the 
top floor and on south exposures rose 
to temperatures as high as 85 F. 
More striking are the changes in wet- 
bulb temperatures and corresponding 
relative humidities of the return air 
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which took place during shutdown. 
In one period the relative humidity 
rose to 63 per cent. This increase of 
moisture is not due to infiltration but 
rather due to continuous operation 
of the toilet exhaust system, which 
ultimately gets its air through the 
fresh air intakes. Since the building 
is practically air tight, this small 
amount of ventilation is desirable 
even though the building is not in use. 

On both days shown in Fig. 10 sat- 
isfactory indoor comfort conditions 
were attained within a period of two 
hours after starting the air con- 
ditioning equipment. Other operating 
records show that in extremely hot 
weather, after a week-end shutdown, 
as much as eight hours may be re- 
quired. It has also been found nec- 
essary to start the refrigerating 
plant during shutdown periods for 
dehumidifying purposes any time the 
indoor relative humidity rises above 
50 per cent. This is done for the 
benefit of drafting and mapping de- 
partments where wide moisture 
changes seriously affect drawing and 
blueprinting materials. 

No exact relation can be established 
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between the extra ton-hours of ,, 
frigeration required for cooling d wy, 
after shutdown, and the ton-h » 
that would be used in maintai) inp 
comfort conditions through the s .», 
shutdown period. Figs. 6 anc 4 
however, give some idea as to th, 
nature of the night load when 0». 
erating continuously night and a) 


Conclusions 


The following may be conclude: 
from this test: 


1. The importance of well consi: 
ered design assumptions cannot \ 
over stressed. Faulty assumption: 
may completely offset all improv 
ments to data, Some of these assum) 
tions, those that pertain to the ws 
of the building, such as the number 
of occupants, are the responsibilit, 
of the owner of the building. Other: 
are the responsibility of the desig; 
er. It is important also that sa/e: 
margins in assumptions shall not } 
allowed to become cumulative there} 
causing a gross over-estimate of |oa 

2. Due to the assumptions and ap 

roximations that have to be mac 
fore calculations can begin, ex. 

tremely refined calculations for tota! 

cooling load are not justified. 

3. In calculating the cooling loa 
due to lighting, there should be ; 
time lag allowance for heating up of 
building materials, with a varying 
proportion of the energy input going 
directly to the atmosphere. It ix 
probable that where lights are sur. 
rounded by coffers as they were in 
this case, this time lag effect is ac- 
centuated. Further research on this 
point would be highly desirable. 

4. Loads calculated for test condi- 
tions showed an erratic relation t 
those measured by test. However 
the calculated peak loads were gener- 
ally higher than the measured. 

5. All loads seem to show a cer- 
tain amount of lag or flywheel effect 
which is evidenced by the larg 
amounts of heat to be removed at 
night when the plant is operated con- 
tinuously. 

6. Close control of temperature of 
chilled water to cooling coils is not 
necessary provided deviations from 
the required mean are not of long 
duration. 


| 
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Fig. 10—Cooling loads resulting after shutdown 
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Pittsburgh Experiment Station of the U. S. Bureau of Mines where the Research 
Laboratory of the American Society of Heating and Ventilating Engineers is located 


[Physiological Reactions Applicable to Workers 


in Hot Industries 


By F. C. Houghten, 


Se.D..* 


Washington, D. C., Carl 


Gutberlet* * 


and M. B. Ferderber, M. D.,*** Pittsburgh, Pa. 


THE PAST decade has seen a grow- 
ing interest in the study of indus- 
trial hygiene problems in many in- 
dustries. Much of this interest has 
dealt with the atmospheric environ- 
ment. In 1938, under the Technical 
Advisory Committee on Air Con- 
ditioning in Industry,+ a research 
project was initiated by the Re- 
search Laboratory of the American 
Society of Heating and Ventilating 
Engineers to study the relation be- 
tween the atmospheric environ- 
ment of the industrial worker and 
his physiological reactions and de- 
gree of comfort. 

A comprehensive report' of one 
phase of the study, including a pro- 
gram for continued work, was pre- 
sented at the January 1939 Meet- 
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Laboratory, Pittsburgh, Pa. 
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: S. N., Dr. Leonard Greenburg, W. E. 
leibel. L. L. Lewis, Maj. W. J. MeCon- 
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ing of the Society. This paper de- 
scribed the summer season reac- 
tions of men engaged in light work 
to hot atmospheres with 60, 75 and 
90 per cent relative humidity. A 
continued study, reported? to the 
January 1940 Meeting, gave sea- 
sonal variations in such reactions, 
indicating that acclimatization was 
a factor and that workers have the 
same reactions at lower effective 
temperatures during the cool sea- 
sons of the year. 

Additions to the air conditioning 
systems serving the psychrometric 
chambers at the Pittsburgh Lab- 
oratory, permitting better control 
of low humidities, made it possible 
to extend the study to lower hu- 
midities and somewhat higher ef- 
fective temperatures. The continued 
study aimed not only to give addi- 
tional information on this phase of 
the subject, but also to check fur- 
ther the general assumptions that 
such reactions are functions of 
effective temperature. 


Test Conditions 


Generally, the same test pro- 
cedure and the same type of sub- 





jects were used as in the earlier 
work. These arrangements and pro- 
cedures are described at consider- 
able length in the earlier report’ 
and only the general outline will be 
repeated here. 

The kind of work performed by 
the test subjects was designed to 
simulate many types of employ- 
ment in modern industry where the 
worker’s activity includes little 
more physical effort than watching 
an automatic machine and making 
slight adjustments or corrections, 
but where keenness of perception, 
sustained attention and readiness 
to act are important. To this end, 
a game of chance was introduced 
that required the close attention 
of the subjects while they stood 
or moved about, adjusting small 
weights as required in the opera- 
tion of the machine. 

Four college students, ranging in 
age from 18 to 23 years, served as 
subjects. They were selected care- 
fully after physical and mental ex- 
amination to determine their fit- 
ness for the work and whether their 


1Superior numbers refer 
bibliography of papers cited. 
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physiological reaction to hot atmos- 
pheres, including metabolism, was 
normal. Only those subjects whose 
basal metabolism varied little from 
a previously accepted normal of 40 
large calories per square meter of 
body surface per hour were used. 


To determine what constituted 
normal functioning for each sub- 
ject, each was seated at rest for 45 
min in the comfortable atmosphere 
of the control room before he en- 
tered the test chamber. During 
this control period and the follow- 
ing 3-hr test period (or a shorter 
period when the severity of the 
condition resulted in excessive 
physiological reaction) the sub- 
jects’ body temperature, pulse rate, 
blood pressure, leucocyte count, 
vital capacity, presence or absence 
of perspiration, and feeling of 
warmth were determined at fre- 
quent intervals. Body temperature 
was determined rectally. 

Tests were made over the effec- 
tive temperature range from 77.5 







Fig. 1—Relation be- 
tween body tempera- 
ture and effective 
temperature of the 
environment for work- 
ers in 30, 60, 75 and 
90 r cent relative 
humidities. A few tests 
at lower relative 
humidities are also 
shown 
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to 95 deg, with a relative humidity 
of approximately 30 per cent. A 
single test was made at 95 deg ET 
with the lowest relative humidity 
that could be maintained by the air 
conditioning equipment (about 7 
per cent) to serve as a check on the 
physiological reactions at the high- 
er dry-bulb temperature and lower 
moisture content. 
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Test Data and Results 
The body temperatures of «ach 
subject after three hours’ exposur 
in the different conditions at % 


per cent relative humidity are plu. FF 


ted as points in section A, Fig. | 
a few points obtained at 18 an; 
7 per cent are indicated. For con. 
parison, additional data collected jy 
this study, and the results frop 
earlier reports’*** for 60, 75, anj 
90 per cent relative humidity ar 


plotted similarly in sections B, ¢ 


and D of Fig. 1. 

The body temperature for th 
different subjects in the variow 
tests shows the usual spread which 
seems to be inherent in this ty» 
of physiological data. The bod; 
temperature, however, does show ; 
consistent rise after 3-hr exposure 
in atmospheres above 85 deg ET. 
with a measurable rise for condi- 
tions above 90 deg ET. 

The four curves from Fig. 1 are 
plotted for comparison in Fig. 2 
There is a measurable spread of 
the curves for different relative hv- 
midities above about 90 deg ET 
which would seem to indicate that 
a more pronounced temperature 
rise may be expected at higher hv- 
midities at the same effective tem- 
perature. A more careful analysis 
of the data in Fig. 1, however, 
seems to contradict this conclusion 
and emphasizes the probability that 
this spread is due to insufficient 
data and the chance falling of the 
points. In this connection, it is 
well to point out that the entire 
spread between the 60 and 90 per 
cent curves at 95 deg ET could be 
accounted for by a change of only 
a little more than one degree effec- 
tive temperature. Similarly, 3 
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Fig. 2—Relation between rectal temperature and effective temperature for 

workers exposed for 3 hours in various effective temperatures and humidities. 

Body temperature curve relationship for elevated mean radiant temperature 
and the accompanying increase in MRT above dry-bulb is also shown 
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hange of only 1.6 deg ET (or plus 
r minus 0.8 deg) would account 
or the entire spread between the 


"Bo and 90 per cent curves at 95 


og ET. 

For comparison, a curve plotted 
rom tests at 60 per cent relative 
umidity and conditions having a 
nean radiant temperature higher 
han the dry-bulb temperature of 
he atmosphere is also shown in 
ig. 2. The data from which this 
urve is drawn were collected un- 
jer summer conditions and, there- 
ore, the elevation in body tempera- 
ure with the presence of radiant 
heat should be directly comparable 
vith the summer data without ra- 
fjiant heat. The degree to which 
he mean radiant temperature ex- 
eeded the dry-bulb temperature of 
he air also is given. It should be 
mphasized that the data available 
on the effect of radiant heat are so 
imited that the results should not 
be considered conclusive; they do, 
however, add much to the meager 
present information on this impor- 
ant subject and serve to empha- 
siz2 the importance of radiant heat 
n hot industrial environments and 
” need for a more conclusive 
study. It is of interest to note that 
he effect of the elevation of the 


mean radiant temperature on body 


emperature is about the same as 
he effect of one-third this number 
of degrees elevation in the effec- 
ive temperature. In other words, 
about three degrees elevation in the 
nean radiant temperature seems to 
have the same effect as one degree 
elevation in the effective tempera- 
ure. 

All of the data reported in this 
paper and in the two earlier labora- 
tory reports'-? are plotted in Fig. 3. 
Those for winter conditions? are 
indicated as circles and show the 
greater rise in body temperature in 
winter for the same environmental 
condition. For all of the variables 
uifecting the data, including winter 
and summer conditions, variation 


POINTS 
* 60, 75 and 90% reletve hurmdity, 1938 summer study 
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Fig. 4—Relation between body temperature and dry-bulb temperature for 7, 18, 
30, 60, 75 and 90 per cent relative humidity (3 hour exposure) 


in relative humidities, in indi- 
viduals, and for the same indi- 
viduals at different times, there is 
a spread of barely two degrees in 
the body temperature, or a plus or 
minus spread of less than one de- 
gree. 

The relative correlation between 
the elevation in body temperature, 
and the dry-bulb temperature, the 
effective temperature index, and 
the wet-bulb temperature, may be 
seen by comparing the curves in 
Figs. 2, 4 and 5. The data plotted 
in Fig. 4 show conclusively that the 
dry-bulb temperature is of no value 
as an index to discomfort and 
physiological derangements in hot 
atmospheres. The data shown in 
Fig. 5 compared with those in Fig. 
2 show that the effective tempera- 
ture index is measurably better 
than the wet-bulb temperature in- 
dex. This is particularly true when 
the data for 7 and 90 per cent rela- 
tive humidities are compared in 
Fig. 5. Although the spread be- 
tween the 30 and 90 per cent data 
is not great, it is consistent. 


In the earlier study’ of physio- 
logical reactions of workers to hot 
industrial conditions, the authors, 
as well as others considering the 
results, were surprised to find that 
the subjects engaged in light worl: 
while on their feet were comfort- 
able and registered a given degree 
of moderate perspiration at higher 
temperatures than had been ob- 
served previously*-*:*.7-%*2012 for 
persons seated at rest in still air. 


Fig. 3—Relation be- 
tween rectal tempera- 
ture and effective tem- 
perature after 3 hours 
exposure. Points given 
for several studies 
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This was explained by the authors 
on the assumption that the work- 
ers standing and moving about ex- 
posed more of their body surface 
area for heat dissipation to the at- 
mosphere, and at the same time 
their movement produced effective 
air velocity. 

The present study offered an ex- 
cellent opportunity to confirm this 
fact. Both at rest subjects, clothed 
normally as persons usually are in 
an audience hall during the sum- 
mer (i.e., with shirt and light- 
weight summer coat), and working 
subjects used in this study (with- 
out shirt or coat), were exposed to 
the same atmosphere at 77.5 deg 
ET. The at rest subjects were seat- 
ed at rest, and the working sub- 
jects performed their regular tasks. 
The working subjects under this 
condition were comfortable, while 
the at rest subjects with the great- 
er amount of clothing and seated 
at rest registered comfortably 
warm, and warm. 


A similar test was made under 
the same atmospheric conditions 
the following day, except that the 
at rest subjects did not wear a 
shirt or coat. In other words, both 
subjects were clothed alike. Again, 
the working subjects were comfort- 
able, while three of the at rest sub- 
jects registered comfortably warm, 
and one, warm. The at rest sub- 
jects showed measurably more per- 
spiration. This finding demon- 
strates clearly that the assumption 
offered to account for the apparent 
discrepancy in the earlier study’ 
was correct; that is, a person may 
dissipate more easily a slightly 
greater amount of heat resulting 
from a higher metabolism when he 
is on his feet and working than 
when he is seated at rest. 


Vital capacity, blood pressure 
measurements, and Jeucocyte counts 
were made as in earlier studies.'-** 
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Fig. 5—Relation between body temperature and wet-bulb temperature for 7, 18 
30, 60, 75 and 90 per cent relative humidity (3 hour exposure) 


However, as these data are less 
consistent than those for tempera- 
ture rise and a greater mass of 
them is required for statistical 
analysis to show significant varia- 
tion, there is little advantage in in- 
cluding them here. The same rapid 
rise in leucocyte count, followed by 
a fall toward normal when body 
temperature returned to normal, 
was shown by the worker when ex- 
posed to hot conditions as in the 
earlier study. 


Previous observations* revealed 
that frequent and continued ex- 
posures to hot atmospheres result- 
ed in an apparent reduction in the 
response to automatic adjustment 
of the leucocyte count to a higher 
level with relation to a given hot 
condition. It is believed that this 
apparent fatigue of leucocyte con- 
trol in a worker frequently ex- 
posed to hot conditions over an ex- 
tended period has great signifi- 
cance. 


Summary 


1. A study of the rise in body tem- 
perature and increase in pulse rate 
of workers at relative humidities of 
30 per cent and lower shows the same 
reaction at a given effective tempera- 
ture as previously found for higher 
relative humidities. 


2. The body temperature rise cor- 
relates well with effective tempera- 
tures, indicating a possible maximum, 
plus or minus, departure of less than 
one degree in effective temperature at 
30 per cent relative humidity on a 
given effective temperature line in the 
neighborhood of 95 deg ET. 
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3. Rather conclusive evidence is 
reported to substantiate the earlier 
findings of the Laboratory, that a 
person is comfortable at a slightly 
higher effective temperature when 
standing and moving about at work 
than when seated at rest. 
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Discussion 


Cc. A. Mitus, M.D., Cincinnati, © 
(written) : Although Dr. Houghten and hs 
co-workers, as well as others, had pr 
viously demonstrated that man does shy 
adaptive changes when exposed to rm 
peated or continuous difficulties in hea: 
loss, they quite disregard this matter 
their present study. No statement is mai: 
of the season or prevailing outdoor ten 


* peratures when the tests were conduct 


nor do they indicate the chronologica! » 
quence of the tests made with each su 
ject. Only 4 subjects were used throug! 
out the numerous tests. so that 
reactions of each one to the hot envire 
ment could well have suffered a consider 
able adaptive change before the conclusior 
of the study. Perhaps much of the sprea 
in each group of readings would hav 
been avoided if due attention had be 
given to this point. In any case, such r 
ports of physiologic reactions should | 
carefully dated and the sequence of th 
tests indicated. 


As I have often pointed out before, ma 
is highly variable and adaptive in his 
reactions to changes in the ease or diff- 
culty of body heat loss, and workers 
entering upon studies in this field sho 
proceed with considerable caution. 


W. L. FLersHer. New York, N. Y.: This 
paper as presented by Dr. Houghten su! 
marizes to some extent work that has 
been done by the Society over a perc 
of years; and, it also gives further co! 
roboration to the energy theory which was 
advanced by me and my son in a pape! 
presented 2 years ago (ASHVE Trans 
actions, Vol. 47, 1941, p. 175). 

One thing that is lacking in this pape! 
but is included in our data relates to th 
points which indicate the temperatures 
reached after a three-hour period. A care 
ful analysis of the points which are pre 
sented shows that a great many ar 
reached long before the end of the three 
hour period, and remain stationary dur 
ing the entire period, or for two-thir’s 
of that period. 

In other words, the reader may get 4 
misconception from the curves of wha 
actually occurs. The curves are meanine 
less, but the dots have meaning. Un 
thing that is interesting is that the tem- 
perature of the subject becomes a!mos 
stationary at the same point. The rise 
temperature, or the variations which Dr 
Houghten indicated, are due to a_ grea 
extent to the fact that, as he stated, peo 
ple have differences in temperature |" 
entering an enclosure. They may be 0. 
of a degree off. They may be as mu! 
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THE NEW GUIDE — 21st EDITION 


Planned for War Service 





The Guide 1943 


The 2lst Edition—1943—of Heat- 
ing, Ventilating, Air Conditioning 
Guide is off the press and available 
to men in the profession and the in- 
dustry. In this volume is much new 
information valuable to men in the 
engineering branches of the armed 
services and men in industry who are 
concerned with problems involving 
heating, ventilating, and air condi- 
tioning. 

This new edition contains 48 chap- 
ters of technical data and general in- 
formation, including all phases of 
heating, cooling, ventilating and air 
conditioning, and related phases of 
refrigeration. Much entirely new 
data has been added and a large part 
of the book revised, rewritten and 
rearranged. Wherever possible tech- 
nical data text matter has been con- 
densed without detracting from a 
comprehensive presentation of the 
subjects. 

Among the many subjects revised 
and brought up to date are: Ther- 
modynamics of Air and Water Mix- 
tures; Heat Transmission Coefficients; 
Heating Load; Estimating Fuel Con- 
sumption; Radiators and Convectors; 
Hot Water Heating Systems and 
Piping; Mechanical Warm Air Sys- 
tems; new data on Unit Heaters, 
Ventilators, Humidifiers, Air Condi- 





(Continued from page 208) 


as one degree off. Consequently, those 
who have lower temperatures show a 
sreater rise in almost every instance. 

The consequence is, that with 90 so- 
called effective temperature, those people 
who can stand the ambient conditions at 
all, who are in normal health take in 
practically a uniform temperature, not a 
variation of temperature; and that this 
uniform temperature, which is higher than 
the initial temperature at which they 
entered the enclosure, remains constant, 


tioners, Air Coolers and Attic Fans; 
and new data on Air Cleaning De- 
vices where lint is an important fac- 
tor. Other important revisions have 
been made to the chapters on Air 
Distribution, Air Duct Design, Sound 
Control, Motors and Motor Controls, 
Industrial Air Conditioning and Ex- 
haust Systems, Radiant Heating and 
Design of Solar Water Heaters. 

A new chapter, entitled Abbrevia- 
tions, Symbols and Standards has 
been added; and much valuable infor- 
mation on state laws and codes re- 
lating to heating, ventilating and air 
conditioning forms an entirely new 
section of the book. And, in tune 
with the times, an Emergency War 
Practices section, outlining methods 
for conservation of materials, has 
been appended to the Technical Data 
Section. 

All of this valuable data is fully 
indexed to permit convenient refer- 
ence. On a single page, for quick 
subject reference, is a Section-and- 
Chapter outline of the volume; on 
each chapter title page is a brief 
summary of the chapter contents; and 
these references are amplified by a 
14-page detailed index. These indices 
give easy reference to the many sub- 
jects presented. 

This 1943 edition was compiled 
under the supervision of the Guide 
Publication Committee composed of 
Alfred J. Offner, Chairman; Paul D. 
Close, S. Konzo, C. S. Leopold and 
G. L. Tuve. 

An important part of this newest 
Guide is the revised Catalog Data 
Section, in which much useful equip- 
ment data has been supplied by man- 
ufacturers. This section is grouped 
into sub-divisions for convenience in 
locating data. It is profusely illus- 
trated and is supplemented by an In- 
dex to Modern Equipment which 
greatly facilitates its use. This sec- 
tion is arranged, indexed, and co- 
ordinated with the Technical Data 
Section so that it forms a valuable 
source of equipment data which sup- 
plements the technical data and facili- 
tates its practical application to 
every-day problems. 

In a total of 1268 pages this new 
volume includes 872 pages of technical 
data; 264 pages of equipment data; 
and the Roll of Membership of the 
Society. It is bound in a blue cover 
with gold stamping, and is now being 
distributed to the Society membership. 


and corresponds almost exactly with the 
increase in kinetic energy which is com- 
ing into them from the higher ambient 
temperature. 

In other words, the rise, we will say, 
of 1 deg in their body temperature, when 
multiplied by the mass of the body, will 
give an energy level which corresponds 
to the energy level coming in to them. 
Consequently, the further carrying on of 
this work will indicate, I think, to a 
certain extent, that the theory that was 
advanced in the paper on Fleisher energy 
lines will be upheld. 
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Individual copies are available at $5.00 
per copy. Thumb-indexed copies are 
obtainable at $5.50 each for those 
who desire this additional conve 
nience. 


NEW TECHNICAL SECRETARY 
FOR ASHVE 


The appointment of Carl H. Flink 
as technical secretary of the American 
Society of Heating and Ventilating 
Engineers has been announced by 
Pres. M. F. Blankin. In this position 
Mr. Flink will be responsible for the 
coordination of technical committee 
work, will assist in the compilation of 
codes and standards and work closely 
with the Guide Publication Committee 
in the preparation of the annual ref 





Carl H. Flink 


erence book of the Society. He will be 
at the headquarters office of the So- 
ciety, 51 Madison Avenue, New York. 

Mr. Flink was born in Ironwood, 
Mich., and is a graduate of the Uni- 
versity of Michigan with a B.M-F. 
degree in 1915. 

During his 27 years of business and 
professional experience, he has been 
engaged in research and development 
work as chief engineer of the Insti- 
tute of Thermal Research of the 
American Radiator Co., director of 
research for the American Gas Prod- 
ucts Corp., and mechanical engineer 
in charge of product development lab- 
oratory of the American Radiator 
and Standard Sanitary Corp. His work 
included the development of equip- 
ment and tests of boilers, radiators, 
furnaces, air conditioners, oil and gas 
burners, hot water heating and con- 
trol equipment. 

Mr. Flink joined the ASHVE in 
1923 and the American Gas Associa- 
tion in 1927. He has had many com- 
mittee assignments for both organi- 
zations a has participated in the 
development of codes and standards 
relating to coal, oil and gas burning 
equipment. 

He is a licensed professional engi- 
neer in the State of New York, a 
member of Tau Beta Pi, and during 
the first world war served with the 
Meteorological Division of the U. S. 
Army Signal Corps. 
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CHAPTER DELEGATES MEET AT 
THE 49TH ANNUAL MEETING IN CINCINNATI 


Chairman Collins reviewed the activities of the Chapter 
Relations Committee and said that speakers had been fur- 
nished for 26 Chapters, that a canvass had indicated that 
chapter dues varied from $2 to $6 and that Chapter dinners 
varied in cost from 75c to $2.00. Mr. Collins then invited 
Chapter representatives to speak on the subject of conduct- 
ing meetings under war time conditions. Comments on this 
subject were offered by Earl Carrier of Boston, M. B. Shea, 
Detroit, C. H. Randolph, Milwaukee, L. E. Seeley, New 
Haven, Conn., C. H. Pesterfield, East Lansing, F. E. P. 
Klages, Greensboro, N. C., B. G. Peterson, Omaha, G. E. 
May, New Orleans, F. E. Triggs, Des Moines, Iowa, B. W. 
Farnes, Portland, Ore., and L. T. Mart, Kansas City. 


As the subject of fuel oil rationing had been a matter 
of interest to many Chapters Mr. Collins invited Dr. Woods, 
Chairman of the War Service Committee, to comment on 
this work. Dr. Woods briefly reviewed the work of the 
War Service Committee which had held meetings in Wash- 
ington, D. C., and had followed up the offer of the Society 
to allot its research facilities to Government agencies. The 
Office of the Petroleum Coordinator requested the Society 
to indicate ways in which the Research of the Society and 
the experience of its members might help in the preparation 
of material on methods of reducing fuel consumption. The 
Committee prepared its recommendations and at a con- 
ference in the Petroleum Coordinator’s office it was pointed 
out that there is a point beyond which, if you cut fuel, you 
close up the house. We are quite willing to talk about the 
different things you can do if you will tell us just how much 
of a cut you are thinking of. If it is 25 per cent, or maybe 
as high as 30 per cent, you can make it. But when you go 
somewhere beyond that, well, you will just be out of luck. 
It is like the man who does not get any more than a certain 
amount of water; eventually, he will die. 


We then discovered the difficulties that confronted gov- 
ernmental agencies in trying to decide what the cut would 
have to be. At one meeting the Office of the Petroleum 
Coordinator indicated to us 16 variables that entered into 
the problem, and they had to set a value on each one of 
these. The first one mentioned was, “how many States shall 
we ration—what area? What transportation facilities shall 
We have available?” The answer to question No. 1 was 
required before we could answer No. 2. Some of the others 
were, “What will be the demands of the Army and the 
Navy? What transport are they going to take out of the 
picture?” and so on. 


Dr. Woods said that the Society sponsored a Fuel Con- 
servation program which included War on Fuel Waste Week 
which was endorsed by a number of State Governors and the 
Committee sponsored a pamphlet on Ten Ways to Save Fuel, 
which was widely distributed. Dr. Woods suggested that 
all members read the November issue of Heating, Piping & 
Air Conditioning, which contains a statement about the 
work of the War Service Committee and cleared up the mis- 
understandings about the fuel rationing formula. Neither 
the War Service Committee nor the Society sponsored the 
formula used. It was developed by the staff members of 
OPA. 


In the discussion that followed Mr. Farnes described the 
plan developed for the Pacific Northwest and told of the 
publicity given to the Oregon Chapters’ work. Mr. Mather 
of Philadelphia, outlined the plan being used under the 
auspices of OCD and the Fuel Conservation Committee for 
Eastern Pennsylvania. Mr. Mittendorff told of the pro- 
cedure used in Illinois, where the Chapter was active in 
assisting the Fuel Rationing authorities. 


A comprehensive discussion of the proposed amendments 
to Art. B-VIII of the By-Laws of the Society relating to 
the method of choosing Society Officers was carried on 
until adjournment at 11:15 p. m. 
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CIVILIAN DEFENSE TECHNICAL ADVISORY 
COMMITTEE APPOINTED 


The Director of the Second Civilian Defense Region a; 
announced the organization of a Regional Technical 4. 
visory Committee with 16 members, who will be called u)on 
to solve the many technical problems that are arising in 
connection with civilian defense. The personnel of this 
Advisory Committee is as follows: 


Representative 
Name Position in Civil Life for 


E. P. Goodrich........ Consulting Engineer..... American Soc ict) 
Chairman, National of Civil Eng 
Committee on Civilian neers 
Protection in Wartime 


Cy Sc odeceasey Consulting Mechanical American Society 


Engineer ........ssse0¢ of Heating and 
Slocum & Fuller Ventilating En- 
gineers 
S&S aeerer Asst. Vice President..... American _Insti- 
New York Telephone tute of Electri-. 
Co. cal Engineers 
ae ke OPES 3s koaWus Consulting Engineer..... American Society 


Bigelow, Kent, Willard of Mechanica! 
& Co., “adestrial Man- Engineers 


agement 
ie eR nd en enice Consulting Engineer..... American _Insti- 
; tute of Mining 
& Metallurgica 
Engineers 
Prof. A. W. Hixson... Head of ™~ of Tech- American _Insti- 
nical gineering, tute of Chemi- 
Columbia University cal Engineers 
S. E. Armstrong...... TEMMIMOSF. cc ccccccccscecce American Rai}. 


Maintenance of Way- way Engineer- 
System, New York Cen- ing Association 
tral System 


H. R. Dowswell....... DIONE © weanitensessass American _Insti- 
tute of Archi- 
tects 

Dr. H. van Zile Hyde. Somer Surgeon, USPHS..Ameriean Medica 

R) Regional Medi ical Association 
Sticer 
Dr. S. G. Hibben..... Director of Applied Illuminating En- 
RAGIME, cccccccccccses gineering So- 


Westinghouse Electric ciety 
& Manufacturing Co. 

C. A. Holmquist...... Director, Division of Sani- American Public 
DL . weekddddvinetaves Health Associa- 
New York State De- tion 
partment of Health 


fo -- ane Editor, Water Works En-American Water 
EE wwaceeseebeees Works Associa- 
tion 
Pi. Bh WEEMS. dccccees Spencer, White & Pren-General Contrac- 
tis, Inc., Engineers and tors Association 
Contractors 
Major J. H. Brewster. Sanitary Engineer....... Office of Civilian 
USPHS (R) Defense 
H. E. D’Andrade...... Regional Senior Engineer, Office of Civilian 
Protective Lighting.... Defense 
Francis Keally........ Regional Senior Engineer, Office of Civilian 


Protective Concealment Defense 


INDEX TO 1942 
ASTM STANDARDS 


A 225 page publication entitled Index to ASTM Standards, 
including Tentative Standards, has just been published by 
the American Society for Testing Materials. It is an ad- 
junct to the 1942 Book of Standards and enables any of 
some 1100 standards and specifications to be located 
readily. 

The Index is also of value in determining whether ASTM 
has issued standard specifications, test methods or defini- 
tions covering a particular engineering material or subject. 

Copies of the Index are furnished without charge upon 
written request to ASTM Headquarters, 260 S. Broad St., 
Philadelphia, Pa. 
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NAVY PROMOTIONS 
ANNOUNCED 


Two Council Members now on ac- 
tive duty with the U. S. Navy have 
been promoted and their many friends 
in the Society will be glad to know 
that Captain A. E. Stacey, Jr., and 
Commander T. H. Urdahl have re- 
ceived advancement from their former 
ranks of Commander and Lt. Com- 
mander. 


NEW OFFICERS ELECTED 


A. C. Buensod, President, Buensod- 
Stacey Air Conditioning, Inc., New 
York, has announced the election of 
M. M. Smith, as Vice-President and 
Treasurer; G. A. Dornheim as Vice- 
President; and J. A. Lockran, Assist- 
ant Treasurer. 

A number of the company’s key 
men have entered the service and the 
total number of employees now on ac- 
tive duty in the armed forces is 20. 

The former Vice-President, A. E. 
Stacey, Jr., is now Captain, USNR, 
and the former Treasurer, W. J. Mc- 
Donald, is now Lieutenant, USNR. 


BOSTON OCD EVALUATES 
AIR RAID SHELTERS 
IN EXISTING BUILDINGS 


A method of appraising the value 
of air raid shelters in existing build- 
ings and a suggested form for making 
a survey for establishing a rating in 
regard to safety are given in a re- 
port entitled Evaluation and Estab- 
lishment of Air Raid Shelters in Ex- 
isting Buildings, which has just been 
issued by the Office of Civilian De- 
fense, Boston, Mass. 











NEW MEMBERSHIP 
COMMITTEE REPORTS 


The membership January 1, 1942, 
was 3132 and January 1, 1943, it 
was 3044—a loss of nearly 100 
members, but that does not tell all 
of the story. Already 200 members 
are in service or in foreign coun- 
tries who, for one reason or an- 
other, do not pay dues so their 
membership is inactive, thereby 
making our effective membership 
on January 1, 1943, 2844. In order 
to build up our effective member- 
ship, this year we should secure at 
— 300 more members than we 
ose. 


The support of our research 
work, of our publications, and the 





continuance of our valuable con- 
tribution to the war effort depends 
on maintaining our membership. 

The president of another society 
in a recent talk made the statement 
that many men are “just waiting 
to be asked,” and I want to add to 
the statement that you are not ask- 
ing a favor of anyone when you 
ask him to join our Society. You 
are doing him a favor in offering 
him a part in the work our Society 
is doing and a part in the present 
benefits that every member re- 
ceives in proportion to what he 
gives. 

I ask every member just to bear 
it in mind and say to the man he 
meets, “Why don’t you join?” 

E. K. CAMPBELL, Chairman 
Membership Committee 








Of interest to heating and ventilat- 
ing engineers will be the table for 
determining the capacity of the 


shelters on the basis of wall space, 
volume, and ventilation requirements, 
which is as follows: 


MINIMUM VENTILATION AND SPACE REQUIREMENTS IN SHELTERS 
NATURAL VENTILATION (open to outside air) 











VoLUME 











VENTILATION 
LOCATION MAX. PERIOD RATE TOTAL SURFACE FLOOR AREA CONTENT 
OF OF OCCUPANCY (CU FT PER HOUR AREA (8Q FT (SQFT PER (CU FT PER 
SHELTER (HOURS) PER PERSON ) PER PERSON ) PERSON ) PERSON ) 
Above ground eee PE ee 30 6 50 
Above ground 12 a ward 60 6 75 
Below ground ag a.” ls) “aiklread 30 6 50 
Below ground BAe pre ee 50 6 75 
Above or be- 3) ‘ ' { 75 6 120 
low ground i125 Gas tight (none) ? 100 oF 350 
MECHANICAL VENTILATION’ 
Above ground “as 200 40 8 60 
8 60 


Below ground : 300 30 

‘Information furnished by the Chief of Chemical Warfare Service. 

Note: The above figures are based on occupied space only; passageways, sanitary ar- 
rangements, entrance ways (gas locks, etc.), first aid and decontamination room 
are not included, 


(Left to right) R. L. Davison, New_York; Dr. C. A. Mills, E. K. Ruth, and Mrs. Ivah_ Deering, Cincinnati; Chairman C.-E. 


Winslow, New Haven; Lt.-Col. W. J. McConnell, Chicago; Allen Johnson, Primos, Pa. ; 


R. A. Sherman, Columbus; and A. 8S. Bull, 
Minneapolis. 


Members of Panel discussing the question of “How to Keep Fit in Cold Homes” at the 49th Annual Meeting of the 
American Society of Heating and Ventilating Engineers, Cincinnati, January 26, 1943 


Heating, Piping & Air Conditioning, April, 1943—ASHVE Journal Section 211 




















TI lt pt 





SUMMARY OF LOCAL CHAPTER MEETINGS 
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CHAPTER ene SUBJECT SPEAKERS OTHER FEATURES | ATTENDANCE 
me SNE mA Pb Oa 
Illinois March 8 Air Cooling, Ven-|H. E. Harden- Report of Tellers fe 109 
tilating and brook, Works ominating Commit- 
Heat Exchange Engineer, Buick tee Election. 
Problems in Test Motor Div., Mel-| Presentation of Pres. M. 
Cells for Air- rose Park, IIl. F. Blankin, Philadel- 
craft Engines. phia; A. V. Hutchin- 
son, Secretar y of 
ASHVE; L. P. Saun- 
| ders, Lockport, N. Y., 
member of Council and | 
Chairman of Stand- | 
ards Committee. 
February 8 | Heating the Ships| John Clarke, Sr.| Certificate of Life Mem-| 76 
for Victory. Marine’ Engr., bership presented to| 
Head of Htg. Harry M. Hart and S. | 
| and Vtg. Unit, R. Lewis by O. J. Pren- | 
| Great Lakes Re-| tice, also a Life Mem-| 
| gional Office, U.| ber. 
| §. Maritime | 
Commission. 
Kansas March 8 Strange and Un-| C. Earl Hove y,| M. M. Rivard announced | 26 
City usual Patents. | Patent Lawyer,| that President Blan-| 
_ Kansas City,Mo.! kin would be the 
speaker at April Meet- | 
ing. 
| February 5 | Business Trends,| Dr. T. Bruce Robb,| Brief reports on 49th 30 
| Economic Influ-| Economist for Annual Meeting in. 
| ences, and Prob-| Federal Reserve; Cincinnati by L. T. 
able Post War) Bank of Kansas| Mart and W. A. Rus-| 
Effects. City. sell. | 
| | | 
Northern | March 8 | Cooling Towers. |L. T. Mart, Pres. 45 
hio ' Marley Co. } 
February 8 |Dehydration of H. W.  Heister- | R. J. Meyer and F. H.| 42 
Food Products. kamp. | Valentine guests of 
| honor. 
Pittsburgh | March 8 Coal. H. P. Greenwald,| Questions and Answers 24 | 
Supt. Pittsburgh; pertaining to the! 
| Exper imental’ topic. 
| Station, Bureau | 
of Mines. 
| February 15 | The Sterilamp for; A. Paulus, Dist.| Slides and Movies. 18 
the Reduction of| Engr., Westing- 
Air-Borne Bac-| house Lamp Div. | 
teria. 
| 
Ontario March 1 A Panel Discus-| H. H. Angus. 57 
sion on Pertinent} H. D. Henion. 
Problems to Our! J. A. Clifton. 
Industry. R. A. Stencel. 
Manitoba February 24 | General Business| [van McDonald. 9 
and Chapter 
Delegates’ Re- 
port on 49th An- 
nual Meeting in 
Cincinnati. 
North _ February 19 | Military Explo-| Dr. Marcus Hobbs. | Appointment of Nomi-| 38 
Carolina | sives. | | nating Committee to 
| Report at May Meet-| | 
ing. | 
rat February 16|A Little History| H. R. Holbrook, | | Mes] 
on Pioneer Heat- Iowa State Col- | 
ing Men. lege, Ames, Ia. 
Meeting in Cincin-| F. E. Triggs, Pees. 
nati. of Chapter. | 
| 
Massa- February 16 |Comments on Re-/ E. L. Blair, Indus- 25 
chusetts cent Heating and| trial Engr., Bos- 
Ventilating In- ton. 
stallations in In- 
dustrial Plants. 














ATTEND Ney 


RatTi* 


0.80 


0.54 


0.59 


0.36 


0.50 


0.98 


0.32 


0.43 
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CHAPTER “ames SUBJECT SPEAKERS OTHER FEATURES 
vce Nebraska | February 16 | Unique Heating) A. N. Ottum, Heat-| W. A. Goll was ‘ap int- 
: Installation ing and Venti- ed Chairman of ol 
Adapted to Small; lating Engr. bership Committee to 
Residence (com- fill vacancy caused by | 
bination of radi- N. M Blanchard’s 
ant and convec- Transfer to Milwau-! 
tion heating). kee. 
Proceedings of| B. G. Peterson. 
49th Annual 
Meeting in Cin- 
cinnati. 
January 25 | Special Meeting. E. F. Adams,| D. E. McCulley reviewed | 
Review of article} Architectural Chapter in ASHVE) 
on Court House} Engr. Fort Guide on Radiant, 
System Combines Crook, Nebr. | Heating. 
Panel Heating General Discussion on 
and Cooling and relation of humidity | 
| Conditioning. and temperature to 
comfort; apparent 
need for air move- 
| ment; panel location; 
revisions necessary in 
| | methods of calculating 
heat losses. 
Michigan February 15 Experiences Gath-| J. W. Bishop, Ford! Music by Texas Ranch) 
ering Electrical Motor Co. | Boys—Ford Motor Co. 
Equipment for Movies—A. E. Knibb. | 
Edison Institute | 
Museum. 
Montreal February 15 | Food Dehydration.| C. C. Eidt, Dept. | 
of A riculture | 
Centr Experi-| 
mental Farm,| 
Ottawa. 
Wisconsin | February 15 | Direct-Fired Heat-| R. M. Rush. 
ers in Defense 
Plants. 
Report of 49th An-| C. H. Randolph. 
nual Meeting in 
Cincinnati. 
North | February 15 | Post War Plan-| Glen Wasson, Gen-| Report from T. H. An- 
Texas | ning. eral Electric | spacher as Delegate to 
Supply Co. 49th Annual Meeting | 
| in Cincinnati. 
Membershi ip, Program 
and ntertainment | 
Committees appointed. | 
Board of Governors an | 
nounced: T. H. An-| 
spacher, 
R. K. Werner. 
Philadel- February 11 Modern  Practice| Merrill F. Blankin.| Life Membership Cer- 
phia | in Hot Water tificate presented to 
| Heating. R. C. Morgan. 
Southern February 10 | Air Recovery Sys-| J. S. Earhart. |Report on 49th Annual) 
California tems Used in Meeting in Cincinnati | 
Heating, Venti- by W. O. Stewart, | 
lating and Air delegate to meeting. | 
Conditioning 
Systems. 
Motion Picture| A. G. O’Rear. 
Showing Foreign 
Bird Life in ! 
Aviaries. 
Washing- | February 10 | One Man’s Opinion} Lieut. J. H. Van 
ton, D. C. —an informal; Alsburg. 











talk on applica- 
tion engineering 


as applied to 
heating, ventila- 
ting and air con- 


ditioning of the 
future. 





ATTENDANCE 


81 


34 


36 


80 


20 


ATTENDANCE 


RaTIo* 


0.85 


0.55 


0.50 


0.60 


0.67 
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CHAPTER 2} SuBJECT SPEAKERS OTHER FEATURES ATTENDANCE Avsmnnang 
Cincinnati | February 9 | Air Conditioning| James Scott. Report of Chapter Dele- 35 0.74 
and - gates Meeting in Cin- 
tion in Aviation. cinnati by A. Hard. 
Albert Buenger told of 
success of 49th An- 
nual Meeting. 
Western February 8 | Pa reported at|C. H. Pesterfield,|) Presentation of Life 25 0.47 
Michigan the 49th . Annual! 0. D. Marshall, Membership certificate 
Meeting in Cin-| V.H. Hill, T. D. to W. W. Bradfield by 
cinnati. Stafford, S. H. S. H. Downs. 
Downs. 
Golden February 3 | Increase of Pro-| Capt. A. B. Court, Meeting was a special 27 0.45 
Gate duction Through v. S. N. (Re-| occasion to honor men 
apneeeas of} tired) I r| in service. 
ork. of Naval Mate- ! 
rial. | 
St. Louis February 2 |Operation and/G. E. Becker, 23 | 0.40 
Servicing of Air| Frigid ~ 
Conditioning ator Service 
Equipment. Corp. | 
*The attendance ratios shown represent the meeting attendance divided by the Chapter membership. These will be use- 


ful as a partial indication of interest shown by local chapter members in various types of subjects programmed by other loca 
chapters. and may be helpful in deciding on subjects for other chapter meetings. 





The Constitution of the Society, as now amended, requires the following mode of 
for membership in the Society. All applications for membership are to be sent to the 
cants and their references shall be printed 
approved manner as ordered by the Council. When replies are received from references, the Candidate’s application 


shall be submitted to and acted u 


rocedure in voting on applicants 9 
ry and the names of appli- 
in the next issue of the JouRNAL of the Society or sent to the members in other 


m by the Committee on Admission and Advancement as soon as possible. | 


When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and 
assigned his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. 
nan | the past month 14 applications for membership have been received and the names of these men and their sponsors 


lished in the following list. 


are pu 
Soniean are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, 


the Council, urge the members to assume their share of ay ogee of receiving these candidates into membership 
0 


by advising the ry promptly of any whose eligibility 


r membership is in any way questioned. 


ll correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which 


it is the duty of every member to promote. 


Unless objection is made by some member by April 15, 1943, these candidates will be balloted upon by the Council 
Those elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 


AsucraFt, J. PHiturps, Branch Mgr., Minneapolis-Honeywell 
Regulator Co., Dallas, Tex. 


Ber.et, E. JOHN, JR., ; “wa Engr., York Ice Machinery 
Corp., Philadelphia, Pa. 


BonNER, JOHN, Heating Engr., Dayton Rubber Mfg. Co., Arling- 
ton, Mass. 


BowLer, Ropert W., Student, Carnegie Institute of Technology, 
Pittsburgh, Pa. 


CHIPMAN, Epwarp E., Jr., Student, Carnegie Institute of Tech- 
nology, Pittsburgh, Pa. 


DALTON, Ropert T., Sales Engr., State Supply Co., Cleveland, 


Ohio. 

DinuAM, Rosert E., Student, University of Minnesota, Minne- 
apolis, Minn. 

HEAVEN, Lewis P., Owner, Heaven Engrg. Co., Kansas City, Mo. 


 _*& 


Lita, Oscar L., Htg. and Vtg. Engr., Northwest Airlines, Inc., 
St. Paul, Minn. (Advancement 

MINor, JAMES E., Student, Carnegie Institute of Technology, 
Pittsburgh, Pa. 

Rupoirn, Ropert R., Naval Architect, Associated Shipbuilders, 
Seattle, Wash. 


REFERENCES 
Proposers Seconders 

E. T. Gessell J. A. Ra 
M. L. Brown R. G. Lyford 
C. 8. Leopold H. H. Erickson 
M. F. Blankin E. F. Roberts, Jr. 
R. S. Franklin James Holt 
W. T. Jones C. T. Flint 

. M, E. H. Riesmeyer, Jr. 
e ¢ foee J. F. Collins, Jr. 

ae E. H. Riesmeyer, Jr. 
So Boe J. F. Collins, Jr. 
E. J. Sable E. W. Gray 
C. H. Kaercher L. T. Avery 
F. B. Rowley C. E. Lund 
R. C. Jordan H. M. Betts 

. H. Wright M. M. Rivard | 
E B piessn W. A. Russell ' 
A. B. Newton William McNamara 
Cc. E tond J. F. Stafford 
C. M. Humphre E. H. Riesmeyer, Jr. 
F. C. Mcintosh J. F. Collins, Jr. 
F. J. Pratt M. N. Musgrave 
R. D. Morse E. H. Langdon 
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, Detroit, Mich. 


SHER, oes I., Student, Carnegie Institute of Technology, 


Pittsburgh, "Pa 


WitHeLM, JoserH E., Chief Engr., Avery Engineering Co., 


Cleveland, Ohio. (Advancement) 


Henry M., Mech. Engrg., Detroit Board of Educa- 





R. D. Randall R. H. Oberschulte 

E. M. Harrigan H. E. Paetz 

C. M. Humphreys E. H. Riesmeyer, Jr. 
F. C. McIntosh J. F. Collins, Jr. 

E. W. Gray Philip Cohen 

L. T. Avery Ww. MR Rowe 





In oy) ast issues of the JoURNAL of the Society the names of the following men were listed as Candidates for Mem- 


bership. e mem ag 
ment and alloted upon b 
B-III, Sec. 8, of the By- 


e Council. 


MEMBERS 


ARVIDSON, ERNEST R., Electrical Draftsman, Carbide & 
Carbon Chemicals Corp., S. Charleston, W. Va. 


Barnes, Lewis L., Chief Engr., Carrier Atlanta Corp., 
Atlanta, Ga. (Advancement) 


Boces, DENNIS, Engr., Avery Engineering Co., Cleveland, 
0. 


BuLLeR, CHARLES R., Chief Engr., The Heil Co., Milwaukee, 
Wis. (Reinstatement and Advancement) 


Cuurcn, Luoyp M., Dist. Mgr., Carrier Corp., Philadelphia, 
Pa. 


CockLey, JONATHAN E., Jr., Electrical Engr., Public Service 
Company of Indiana, Inc., Greencastle, ‘Ind. 


Cotvin, OLtIverR D., Comdr., Head of Shore "aw Br., 
Bureau of Ships, Navy Dept., Washington, D. C. 


DONELSON, WILLIAM N., Engr., Modine Manufacturing Co., 
Racine, Wis. (Advancement ) 


DONNELLY, JOSEPH F., Sr., Div. Mgr., Cleveland Steel Prod- 
ucts Corp. bs Cleveland, Ohio. 


Eynon, WALTER E., Pres. and Treas., A. C. Eynon Plumb- 
ing Co., Inc., Canton, Ohio. 


GLANCE, ALVIN c. Field Engr., Anthracite Industries, Inc., 
New York, N. Y. 


Graves, CLARENCE C., Engr., Robert Gordon, Inc., Chicago, 
Ill. (Reinstatement) 


HOLLAND, WILLIAM T Engr, Thomas E. Hoye Heating 
Co., Milwaukee, Wis. (Advancement) 


KAPLUN, EUGENE, Designing Engr., Dwight D. Kimball, 
New York, N. Y. 


> ay ALFRED L., Engr., Detroit Edison Co., Detroit, 
i 


NoLan, J. J., Owner, J. J. Nolan & Co., Memphis, Tenn. 


Norsy, Karu H., Mgr. Htg. Dept., Tacoma Plumbing Sup- 
ply Co., Tacoma, Was (Advancement) 


POOLE, Gorpon D., Dist. Engr., Can. Johns-Manville Co., 
Ltd., Montreal, Que. 


PRIESTER, GAYLE B., Instructor Mech. Engrg., Case School 
of Applied Science, Cleveland, Ohio. (Advancement) 


PurDUE, FRANK, Chief Engr., Odhams, Ltd., Watford, 
Hertfordshire, England. 


ZINGHEIM, WILLIAM C., Owner, Wm. C. Zingheim Co., 
Chicago, Ill. 


ASSOCIATES 
BerrEs, DANIEL S., Assoc. Naval Archt., Bureau of Ships, 
Washington, D. C. 


BLAKE, JoHN L., Chief Engr., Air Cond. Dept., M.G.M. 
Studios, Los Angeles, Calif, 


ade of each Candidate has been assigned by the Committee on Admission and Advance- 
We are now instructed by the Council to post herewith, as required by Art. 
= the following list of candidates elected: 


BRICKHAM, NELSON H., Assoc. Mech. Engr., Post Engineer, 
Ft. Warren, Wyo. 


CorBiT, CHARLES A., Pres., Corbit’s, Inc., Reading, Pa. 


CORNELIUS, GEORGE E., Engr., Anthracite Industries Lab., 
Primos (Del. Co.), Pa. 


name, THOMAS, Sales Engr., Clarage Fan Co., Chicago, 


Cupitt, Ropert, Asst. Tech. Engr., Brockhouse Heater Co., 
West Bromwich, Staffs., England. 


GOODMAN, ARTHUR L., Partner, County Appliance & Engi- 
neering Co., New York, N. Y. 


HIMELBLAU, Harry, Sec’y-Treas., Himelblau, Byfield & Co., 
Chicago, Ill. 


LITTLE, KENNETH B., Mfrs. Repr., Kenneth B. Little Co., 
Cincinnati, Ohio. (Reinstatement) 


MARSALIS, MARTIN E., Owner, American Metal Products 
Co., Fort Worth, Texas. 


MARTIN, WILLIAM J., Pres. and Chief Engr., Economy Elec- 
tric Mfg. Co., Inc., Cicero, Ill. 


MAYER, WILLIAM J., Mgr., Engrg. Service Dept., A. M. 
Byers Co., Pittsburgh, Pa. 


McCALLUM, ALLAN W., Winnipeg Mgr., Anthes Foundry 
Ltd., Winnipeg, Man. 


PROTHEROE, RICHARD A., Field Engr., Anthracite Industries, 
Inc., New York, N. . A 


Scott, DonALD C., Mech. Engrg. Consultant, Ludlow Mfg. 
& Sales Co., Ludlow, Mass. 


TATE, Howarp L., Chief Engr., Titche-Goettinger Co., Dal- 
las, Texas. 


THAYER, HaRDING H., Htg. Engr., Blaw-Knox Co., Pitts- 
burgh, Pa 


THOMAS, RIcHARD L., Sales Engr., Fairbanks-Morse, Kan- 
sas City, Mo 


wa See F., Mgr., T. McAvity & Sons, Ltd., Winnipeg, 
an. 


JUNIORS 


BasSHAK, CinaT M., Grad. Student, University of Michigan, 
Ann Arbor, Mich. 


STUDENTS 


BAKKE, GEORGE V., Student, University of Minnesota, Min- 
neapolis, Minn. 


FEeILzer, Joseru H., Jr., Student, University of Minnesota, 
Minneapolis, Minn. 


NORDSTROM, FrieLper A., Student, University of Minnesota, 
Minneapolis, Minn. 


SNYDER, Kowin J., Carnegie Institute of Technology, Pitts- 
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OFFICERS 
EE oS ot andi nd d Cath ics cenngnudacd nn ess M. F. BLANKIN 
Pevat Vase VeRO nin choc seccctvacddeneeccttesdéas Ss. H. Downs 
Meco VO PVG occicccccccesessecsuvets C.-E. A. WINSLOW 
eT Pee Prt Pee ere eT ree E. K. CAMPBELL 
EE: <i 4. bk ik > Dee ad 046 400 OK wocccccce cds Ve BUTCHINGON 
CoUNCIL 
M. F. BLANKIN, Chairman S. H. Downs, Vice-Chairman 


Three Years: J. F. Coturns, Jr., James Hout, E. N. MCDONNELL, 
T. H. UrRDARL,. 

Two Years: L. G. Miuuer, A. J. Orrner, A. E. Stacey, Jr., B. M. 
Woops. 

One Year: E. O. Eastwoop, A. P. Kratz, W. A. Russe.., L. P. 
SauNpDERs, C. TaSKER. 


CouNciIL COMMITTEES 


Executive—E. O. Eastwood, Chairman, A. P. Kratz, E. N, Mc- 
Donnell. 

Finance—J. F. Collins, Jr., Chairman; C.-E. A. Winslow, B. M. 
Woods. 

Membership—E. K. Campbell, Chairman, A. J. Offner, W. A. 
Russell. 

Meetings—-S. H. Downs, Chairman, James Holt, C. Tasker. 

Standards—L. P. Saunders. Chairman, L. G. Miller, T. H. Urdahl. 


Apvisory CoUNCIL 


E, ¢ mostwend, Chairman; Homer Addams, D. S. Boyden, W. H. 
} RE, Ss Dibble, W. H. Driscoll, W. L. Fleisher, H. P. Gant, 
F. E. Dacre - E. Holt Gurney, L. A. Harding, H. M. Hart, C. V. 
Haynes, E. Vernon Hill, John Howatt, W. T. Jones, D. D. Kimball, 
G. L. Larson, 8S. R. Lewis, Thornton Lewis, J. F. McIntire, F. B. 
Rowley and A. C. Willard. 


SPECIAL COMMITTEES 


Admission and Advancement: E. P. Heckel, Chairman (one year) ; 
T. T. Tucker (two years); H. Berkley Hedges (three years). 

ASHVE-ASTM-ASRE-NRC Committee on Thermal Conductivity— 
F. C. Houghten, Chairman; C. B. Bradley, H. C. Dickinson, R. 
H. Heilman, E. R. Queer, F. B. Rowley, T. S. Taylor, G. B. 
Wilkes. 

ASHVE-IES Joint Committee on Lighting and Air Conditioning— 
H. M. Sharp, Chairman; W. R. Beach, BS C. Candee, W. G. 
Darley, C. L. Kribs, Jr., P. M. Rutherford, Jr. 

Chapter Relations—J. F. Collins, Jr., Chairman; L. P. Saunders, 
H. E. Sproull. 

Cones and By-Laws—L. T. Avery, Chairman; M. W. Bishop, 
R. A. Miller. 

F. Paul Anderson Award—S. H. Downs, Chairman; Tom Brown, 
F. E. Giesecke, L. L. Lewis and F., B. Rowley. 

Guide Publication—P. D. Close, pene whemes Chester, John 
James, S. Konzo, C. 8. .Leopold 

Publication: C. H. B. Hotchkiss, Chairman. (one year); J. H. 
Walker (two years); L. E. Seeley (three years). 

War Service: John Howatt, Chairman; W. H. Driscoll, E. N. Mc- 
Donnell, L. E. Seeley, B. M. Woods. 


NoMINATING COMMITTEE 


Chapter Representative Alternate 
Atlanta T. T. Tucker L. F. Kent 
Cincinnati . M. E, Mathewson E. W. McNamee 
Connecticut L. E. Seeley H. E. Adams 
Delta G. E. = G. C. Kerr 
Golden Gate B. M. Woods 
Illinois E, My, Mittendorff C. E. Price 
Iowa F. E. ‘Triges Cc. W. Helstrom 
Kansas City L. T. M M. M. Rivard 
Manitoba Iva | MeDonald Einar Anderson 
Massachusetts E. G: Carrier A. C. Bartlett 
Michigan M. B. Shea S. S. Sanford 
Minnesota + R. E. Backstrom William McNamara 
Montreal G. BP. Ste-Marie R. R. Noyes 
New York H. H. Bond Cc. 8. Koehler 
Nebraska B. G. ppreen W. R. White 
North Carolina F. E. P. Klages Arvin Page 
North Texas , 5 * Anspacher 
Oklahoma BE. T. P. Ellingson E. F. Dawson 
Ontario V. J. Jenkinson H. R. Roth 
Oregon B. W. Farnes 
Pacific Northwest R. D. Morse E H. Langdon 
Philadelphia H. H. Mather Edwin Elliot 
Pittsburgh E. C. Smyers E. H. Riesmeyer, Jr. 
St. tote Cc. F. Boester M. F. Carlock 
South T J. A. Walsh A. J. Rummel 
Southern n California W. O. Stewart Leo Hungerford 
Washington, D. C. J. W. Markert F. A. Leser 
Western Michigan T. D. Stafford L. G. Miller 
Western New York H. C. Schafer S. M. Quackenbush 
Wisconsin C. H. Randolph Ernest Szekely 


St. Louis. SOUTH TEXAS: nized 


OFFICERS OF LocaL CHAPTERS 


ATLANTA: Srequtees, | 1937. Head Ga. Mets 
fgg Sag = RENCE, JR. $04- ee ta. Fea chtree Ha. Seon rh 

F. . e ATI Or. 
ganized, 1932, ers, Cincinnati, O. Meets, Second " jes. 
Soy. President, Cart. Cc. B Husr. President. 


Hak, Be 0 LS taal 1005-6 Am y 

Bidg.’ CONNBOTICUT: "Ort Headquarter . ion 
Haven, Conn. Cc. eed. 1 Wiisor Ave., 8. Norn alk 
Secretary, L. A. vy Re 20 Ashmun St. New H: en. 


DELTA: Organized sees. Meoadqvertere. Non Orleans, La. Mer 
Second Teqpeny. Gg. CG 1401 Tchoupitoula: Ss 
Secretary, L. V. Cusssy, 216 Union St’ GOLDEN GA ‘ATE: Or. 
anized, 1937. Seeteuare ers, San Francisco, Calif. Meets, \ irs 
ednesday. President, J F. Koorstra, 625 Market St. Secre:ary 
& t tome 8 ellen © Path, Berkeley. ILLINOIS: 6: 
= =>) is eet ers, oChicags, 1 ll. Meets, Second Monday 
E. M. MITTENDORFF. 975, Merchandise Mart Bide 
Soorelers., A. O. Mar, Room $85, 53 W. Jackson Bivd., Chicago 


IOWA: Organized, 1940. _ Foadquertere Des Moines, Ia. Meets, 
esday. 1GG8, 3901-2nd st. Secretary, 
Hf Ww. aecame, 417-9th St eer CITY: Or. ized, 1917 
Ty a Kansas Ci Mo. Meets, Second Monday. Presi. 
yom as50. fain St. Secretary, D. M. ALLEN, 319 
Board of Trade “sl MANITOBA: Organized, 1935. Head. 
quarters, Winnipeg, Mente Third Thu raday. President, 
VAN McDONALD, 44 Princess St. Secretary, EINAR ANDERSON, 15! 
Bannerman Ave. MASSACHUSETTS: ak 1912. Head- 
uarters, Boston, Mass. Meets, Third ae President 
ARRIER, 704 Statler Bldg. Secretary m, 51 Clade st 
Leominster. MICHIGAN: Organtaed, Reis. pacguer core, De- 
troit, 7. Meets, First Monday after 10th of Mont President, 
B. Suga, 8019 Jos Campau. gts W. H. OLp, 1761 Forest 
Ave. w. MINNESOTA: Organized, 1918. Headquarters, Minne- 
lis, Minn. Meets, First Monday. President, WILLIAM Mc- 
by Namana, 850 Cromwell Ave., St. Paul. Secretary, A. W. ScHULTs, 
240 Seventh Ave., , Minneapolis. 


MONTREAL: Organized, 1936. plese uarters, Montreal, Que 
Meets, Third Monday. President: F. MLET, 1010 . Cath- 
erine St., W. Secretary, R. R. Noyes, éo Dorchester St., NE. 
BRASKA: hy -- -% 1940. Headquarters, Omaha. Meets, Sec- 

E. Merwin, 5012 Parker St. Secretary 
E. F. ADans, 1227 Se’ 52nd St. NEW YORE: Organized, 1911 
Headquarters, New York, N. Y. Meets, yr. Monday. President 
H. H. gy tot ‘10 E. 40th St. ere, . A. SHERBROOKE, 29-5 
Northern Blvd., Long Island City. NORTH CAROLINA: Organ- 
ized, 1939. Headquarters, Durham, N. C. Meets, Quarterly. Presi- 
dent, E. R. Harpinc, Box 536, Greensboro. Secretary, F. J. Res 
263 College Station, Durham. NORTH TEXAS: Organized, 1938 
Headquarters, Dallas, Tex. Meets, Second Monday. President, M. L. 
BROWN, 3500 Commerce St. Secretary, E. T. GEsse.., Thomas 
Bldg. NORTHERN OHIO: Organized, 1916 Headquarters, Cleve- 
land, O. Meets, Second Monday. President, M. H. Kagrcues, 
3030 Euclid Ave. Secretary, G. B. PRIESTER, “Aa School of Ap- 
plied Science. 


OKLAHOMA: Orgenioes, 1935. Headquarters, Oklahoma City, 
Okla. Meets, Second Monday. President, E. F. Dawson, Uni- 
versity of Oklahoma, Norman. Secretary, E. T. P. ELLtNason, 
314 Savings Bld Oklahoma City. ONTARIO: Organized, 1922. 
Lar ey ‘oronto Ont. Meets,  hninnd Money. President, 


D. O. PrRIcE St. Germain Ave. wary, R. Rorsu, 57 
Bloor St., Ww. ‘OREGON : Organized 1939. atfeadavarters, Port- 
rane Ore. Hoots, Thursday — First Tu President, B. 

W. Farnes, 3019 N. EB. 26th A sa Yar Rusizy, 801 
S. W. Stark St. PACIETO NORTHWES Organized, 1928 


Roqgeuareere, Seattle, Wash. Meets, Second Tuesday. President, 
H. T. GrirritH, 1411 Bg tH Avenue Bldg. Secretary, R. E. Ls 
Roum, 6345 39th, S. W., Seattle. aay egy Organized, 
1916. ‘Headquarters Philadelphia, Pa. Meets, Second Teuretey 
Pr MaTH Fron 


esident, t St. TSRURCH 
KersHaw, du Pont Bidg., = Wwitmin n, Del. PITTSBUR H: or 
anized, 1919. A ttsburgh, Pa. 

onday. President, Ma Wournasre,” guest oe mt 
Technology. Secretary, nt H. Rresmerer, Jr., 231-33 Water St. 


8T. LOUIS: Crgantnes, 1918, Peeteuertere 
Meets, First Tuesday President, M. CARLOCK, 7008 Amherst, 
University City, Mo. Secretary, wy. = VOon, 46d Red Bud Ave. 


Houston. Texas. Meets. Third ri ay. sident, D. S. Coopr. 
ERN’ CALIFORN te” ‘Sean nied” 1930 Hewd Kn ty > 

an cudquerters. s An- 
goles. Calif. woe Second. Wednesday. President, H BuLuiock, 
212 N. Vi ‘ns Leo Huncerrorp, 4851 S. Alameda 
St. WA HINGTON D anized, 1935. pyigadauarters 

Second Wednesd ey, Br % e 


3 . Springw Silver Sprin ecretary, 

85 t., Pag Ha ng Ma. WESTERN uroR: 

IGAN: Organized, 1931. H rters, Grand Rapids, Mich 
President . F. Cc. 


D. 
WESTERN NEW oy, Sheantond’ 1919. Headquarters, 
N. Y. Meets, say na. President, H. 
Union St., Hamburg, N 
Allen St.’ WIS CONSIN: | Srgamieed, ti ere, 
6 ee Meets, Third M Ty ae aS 

chigan St. Secretary, L Haus, Sato W. Center 8t. 
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